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New SERIES ANNUAL SUBSCRIPTION, $6.00 
Vou. LXX, No. 1814. Fray, OcToper 4, 1929 SINGLE Copies, 15 Ors. 


Text-Books by Williams 


oe JESSE FEIRING WILLIAMS, Teachers College 


Physical Education ACCEPTED 


Dr. Williams outlines definitely the principles upon which physical education is based; the un- 
derlying scientific facts behind each physical activity; and the developmental, preventive, and 


educational aspects of modern physical education. 


Principles of Physical Education. By Jesse Feiring Williams, M.D., Professor of Physical Education, Teachers Col- 
lege, Columbia University, New York. 12mo of 474 pages, illustrated. Cloth, $3.00 net.° 


Hygiene and Sanitation ACCEPTED 


First, Dr. Williams considers health care in modern times, including its economic and sociologic 
aspects. Next he takes up the health care of the individual. Following these are chapters on 
the health care of expectant mothers; children; the aged; health care in the home. 


Hygiene and Sanitation. By Jesse Feiring Williams, M.D., Teachers College, Columbia University. 12mo of 344 pages, 
illustrated. Cloth, $2.00 net. 


Anatomy and Physiology — NEW EDITION 


The approach is the biologic-one, beginning with the cell. Basic data are presented in orderly 
sequence. Developmental anatomy is clearly and fully given. Difficult divisions are simplified 


and stumbling blocks removed. 


Anatomy and Physiology. By Jesse Feiring Williams, M.D., Teachers College, Columbia University. New (3rd) edi- 
tion. Cloth, $2.75 net. 


Personal Hygiene Applied THIRD EDITION 


This book establishes a new interpretation of health in terms of life. It is personal hygiene ap- 
plied. The first five chapters consider the various aspects of the problem—the meaning of health. 
Then follow chapters on hygiene of the various systems of the human body. 


Personal Hygiene Applied. By Jesse Feiring Williams, M.D., Teachers College, Columbia University, New York City. 
458 pages, illustrated. Cloth, $2.00 net. 


Topical Sources (for use with “Personal Hygiene”) NEW 


This outline was designed to help teachers realize the utmost from Dr. Williams’ ‘‘ Personal 
Hygiene Applied.’’ It suggests topics for student reports, offers a bibliography for the sug- 


gested topics, and gives questions and references. 
By Jesse Feiring Williams, M.D., Teachers College, Columbia University. 12mo of 97 pages. Cloth, $1.00 net, 


W. B. SAUNDERS COMPANY, West Washington Square, Philadelphia 
Please send me the books checked (V) below: 


Williams’ Physical Education ............eeeeee. $3.00 net. Williams’ Personal Hygiene ................ee.00: $2.00 net. 
Williams’ Hygiene and Sanitation ............... 2.00 net. Williams’ Topical Sources (for “ Personal 

Williams’ Anatomy and Physiology ............. 2.75 net. EE SS ae 1.00 net. 


* These and any of our books gladly sent for consideration as texts. 


Entered as second-class matter July 18, 1923, at the Post Office at Lancaster, Pa., under the Act of March 8, 1879. 
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New Clarity Old Principles 


Cenco 
Magnetic 
Effects 
of 
Current 


Apparatus 


HIS apparatus combines in one unit the various devices used for showing the interac- 

tion of current-carrying conductors: (1) with a suspended magnet; (2) with the 

earth’s magnetic field; (3) with each other; and (4) with other turns of the same con- 

ductor. The instructor has at his command a complete outfit for studying the relations 

between electric currents and magnetic fields and is enabled to present clearly in a single 

lecture demonstration the various fundamental facts upon which the student is required 
to build up his entire future knowledge of electro magnetism. 


These new features are important from the standpoint of fundamental design, as well 
as convenience of manipulation: (1) provision for the entrance of the current into the 
frames through two terminals dipping into a mercury well on the base of the apparatus, 
eliminates any interfering magnetic field due to the support rods which served to carry 
the current in former designs; (2) placing the two connecting leads close together on the 
base has practically eliminated any magnetic field about them; (3) all of the parts can be 
readily interchanged in a lecture; (4) a simple arrangement makes it possible to show the 
effect of two parallel currents upon each other without disconnecting either one in order 
to reverse the current; (5) a simple set of indicators is provided which enables the class to 
keep in mind at all times the direction of flow of the current in various parts of the 
apparatus. Ask for Bulletin 159 S. 


CaentRaL Corapany 
L-ABQRATORY SUPPHES 


Ap aratus cals 
460 E.Obio St. Chicag USA. 
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OPEN-DIAL RESISTANCE BOXES 


With Either A.C. or D.C. Windings 


Views Showing Arrangement of Dials on 3-dial and 4-dial Resistance Boxes 


"THESE boxes are primarily designed for high wattage dissipation 
with high accuracy. They are made in two types, which are iden- 
tical in outside appearance, but which differ in that one type has coils 
wound for either a.c. or d.c., and the other type has coils wound for 


d.c. only. 


The a.c.-d.c. boxes have coils wound on wooden spools, and they are 
therefore intended primarily for a.c. 


Boxes used for d.c. have coils wound on metal spools, which are integral 
with the exposed switch studs, to give best radiation of heat. Both 


metal-spool and wood-spool coils are accurate on d.c. to within 0.05 
percent for all except the 0.01 and 0.1 ohm values which are accurate to 
within 0.0005 ohm and 0.001 ohm, respectively. 


Switches used in these boxes are our best design, with extremely low 
contact resistance. Boxes are of metal, perforated, and may be set in a 
cooling oil-bath if desired. Top plates are polished hard rubber, and 
covers are mahogany. 


The following two boxes are recent additions to the line of a.c. boxes. 
4731 10x 0.01+9(0.1+1) ohms $80.00 
4732 10x0.1+9(1+10) ohms 80.00 


Prices of other boxes in the series, both a.c. and d.c. types, are given in Catalog 
S-40, which will be sent on request. 


Ask For Catalog S-40 


LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE PHILADELPHIA, PA. 


LEEDS & NORTHRUP 


ELECTRICAL MEASURING 'NSTRUMENTS HUMP AND HOMO HEAT TREATING FURNACES 
POTENTIOMETER PYROMETERS AUTOMATIC COMBUSTION CONTROL a 
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Combine business with 


Memoscope for 
projecting 
Memo pictures. 


Actual picture size 


The Memo makes 


pictures for work and pleasure 


The most practical camera 
for any busy man is one 
that he can apply to both 
his business and his pleasure. 

Perhaps you prepare data 
for screen illustration of 
your lectures and _ talks. 
Maybe you need a great 
number of inexpensive little 
photographs for illustrating 
your. experi- 
ment notebook. 
Or, perhaps, 
you prefer to 
See your pic- 
tures en- 
larged size. But 
if you want to 
get all three 
from the one 
camera — the 
Memo will get 
them for you. 


The Memo camera is a 
smart, modern, pocket out- 
fit weighing 12 ounces, and 
taking 50 clear, sharp pic- 
tures with one 50-cent film. 
It takes pictures as fast as 
you can see them, the small 
cost permitting as many to 
be taken as the operator 
wishes. Just the camera to 
supplement 
your more ex- 
pensive equip- 
ment, enabling 
you to produce 
on the screen 
anything and 
everything you 
ean photograph. 
Fixed -focus 
model, $20. Fo- 
eusing models, 
$25 to $40. 


The Ansco Memo Camera 
Write for free 56-page Memo Handbook 


AGFA ANSCO CORPORATION 


BINGHAMTON, N. Y. 
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A Precision Aneroid Barometer 


Unlike the Mercury Barometer, this 
Laboratory Model is 


Rugged 


Compact 


his new Precision Aneroid 
Barometer indicates atmos- 
pheric pressure by counter- 
balancing the pressure acting on 
the corrugated side of an evacu- 
ated chamber, with a force pro- 
duced by the elongation of a coiled spring. The lever action 
involved is similar to that of the analytical balance. Before each 
reading, the mechanism is brought to balance as indicated by the 
auxiliary scale. 
This laboratory Barometer is calibrated from 530 to 786 
millimeters in 0.2 millimeter divisions. 


It can also be obtained with calibration from 26 to 31.2 
inches of mercury, graduated in 0.01 inch divisions. 


Barometer $100.00 
Carrying Case, $ 10.00 


IK ll S | ] Ik, SCIENTIFIC 
COMPANY 


Laboratory Apparatus and Reagents for Chemistry, Metallurgy, Biology 
PITTSBURGH, PENNA. 


IN CANADA, FISHER SCIENTIFIC CO., Lrp., 898 ST. JAMES STREET, MONTREAL 
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‘* FRAHM *' FREQUENCY METERS SIEMENS & HALSKE PRECISION INSTRUMENTS HILGER OPTICAL INSTRUMENTS 
DIRECT READING OHMMETERS- ‘* POINTOLITE LAMPS ** MEGGER TESTING SETS WOLFF POTENTIOMETERS 


LABORATORY AND WORKSHOP RHEOSTATS SPEED-MEASURING INSTRUMENTS STANDARDS OF RESISTANCE 
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Porcelain - Tube 
RHEOSTATS 


ie our continuous efforts to improve Jagabi Rheostats, we have now adopted a 
tube having a solid porcelain wall on which the resistance wire or strip is 
wound, instead of a porcelain-enameled iron tube. 


This new Porcelain-Tube construction gives vastly superior insulating quali- 
ties as well as low inductance. It has been adopted only after rigid tests over a 
long period of time, and the Rheostats include also important improvements to 
the sliding-contact mechanism, which were introduced about two years ago. | 


We carry in stock a large number of ratings of Jagabi Porcelain-Tube Rheo- 
stats, in three sizes—8, 16 and 20-inch lengths of tube, ranging from 30,000 ohms, 
.1 ampere down to .34 ohm, 25 amperes. Also a number of ratings are available 
wound non-inductively, for high frequency work. 


Please write for new Catalog 1230-S 


JAMES G. BIDDLE 


| ELECTRICAL wo SCHENTIFIC INSTRUMENTS | 


1211-13 ARCH STREET, PHILADELPHIA 


MERCURY CONDENSATION HIGH-VACUUM PUMPS AND OIL-SEALED ROTARY VACUUM PUMPS 


: Jagabi Porcelain-Tube Rheostat, 8-inch size 
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LEITZ 


Research Microscope 
Model “ABMT” 


Combination Type for Monoc- 
ular and Binocular Vision as 
well as Photomicrography 


Its particular feature focusses 
in the Built-In Mechanical Stage 
of square pattern; made of 
metal, it is completely covered 
with vuleanite and measures 
120 x 120 mm. 


The sideward mo- 
tion is controlied 
by a worm screw 
drive, the backward 
and forward mo- 
tion by rack and 
pinion. The screw 
heads are located 
at the right hand 
side and do not 
obstruct the stage 
proper. 


Removing the 
arms holding the 
slide converts the 
stage to a plain 
surface with com- 
plete mechanical 
motions. Each 
movement is pro- 
vided with scales 
divided in  milli- 
meters and verniers 
facilitate reorienta- 
tion of specimens. 


To appropriately equip Microscope “ABMT”, we offer for selection an assortment of eight 
Apochromatic Objectives and nine Periplan (Compensating) Oculars. 


WRITE FOR PAMPHLET NO. 1141 (0) 


E. LEITZ, Inc. 


60 East 10th Street New York, N. Y. 
AGENTS: 
Pacific Coast States: SPINDLER & SAUPPE, Washington District: E. LEITZ, Inc., Investment 
Offices at San Francisco and Los Angeles, Calif. Bldg., Washington, D. C. 
Canada: THE J. F. HARTZ CO., Ltd., Toronto 2, Can. Chicago District: E. LEITZ, Inc., 122 So. Michigan 
Cuba: ANTIGA & CO., Havana, Cuba Ave., Chicago, Til. 


Philippine Ids.: BOTICA DE SANTA CRUZ, Manila, P. I. 
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RECTANGULAR MUSEUM JARS 


IN OUR STOCK FOR IMMEDIATE SHIPMENT 


JARS, RECTANGULAR MUSEUM, Mould Finish, with flat, ground-on lids for permanent seal- 
ing. These jars are made of a hard potash glass instead of the ordinary flint glass commonly used. 
The mould finish in which they are furnished is unusually smooth and free from striae because they 
were blown in wet wooden moulds, 

While not individually strain-finder tested, the annealing of these jars has been found in our ex- 
perience of over thirty years in the sale of them to be more nearly perfect than any jar of similar speci- 
fications. This feature reduces the breakage in storage and in use because of sudden temperature 
change. 

6250. Jars, Rectangular Museum, Mould Finish, as above described. 


1 2 3 38a 4 5 6 q ia 
5 10 15 15 15 16 20 20 20 
5 4.5 8 10.5 15 10 8 13 15 
3 3 5 5 9 8 4.5 8 10 
Hach, from Phils. 41 -50 .80 -95 1,70 1,25 94 1.60 1.90 
i0% discount in case containing ...... 150 75 40 35 30 36 30 24 
aba 8 9 10 il 12 13 18a 14 l4a 
20 22 25 25 22.5 25 26 30 30 
13 15 22 25 17.5 25 15 20 25 
13 5.5 10 12 9 14 8 17.5 6 
Each, from Phila. stock ............... 2.05 135 815 425 2.35 465 2.00 5.25 3.60 
10% discount in case containing ...... 18 30 15 10 20 10 10 8 
14b 15 16 17 18 19 20 21 22 
31 34 36 42 50 40 30 65 40. 
29 25 15 «10.5 25 30 50 30 40 
11 12 10 3) 12 25 15 20 25 
Each, from Phila, stock ............... 3.30 580 3.10 3.50 14.00 1485 15.75 23.45 18.90 
10% discount in case containing ...... 6 6 7 6 


Note—On special order, at an extra price, these rectangular jars are eS oe with one side highly 
polished instead of mould finish, but jars with polished side are not carried in stock. 


SPECIAL IMPORTATION. The above Jars are supplied on special importation orders amount- 
ing to $200.00 net at 33-1/3% discount from the per piece prices printed above. Special importa- 


tion requires approximately six months. 
Prices subject to change without notice 


ARTHUR H. THOMAS COMPANY 
LABORATO RY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE PHILADELPHIA, U.S.A. 
Cable Address, BALANCE, Philadelphia 
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PALEONTOLOGICAL MONOGRAPHS OF THE 
NATIONAL GEOLOGICAL SURVEYS 


By Dr. HENRY FAIRFIELD OSBORN 
SENIOR GEOLOGIST, U. S. GEOLOGICAL SURVEY 


Tue forthcoming issue of Monograph 55 by the 
U. S. Geological Survey renders opportune a review 
of the continued encouragement by our government of 
research in vertebrate paleontology since the estab- 
lishment of the National Geological Surveys. Mono- 
graphic description of the extinct mammalian and 
reptilian life is referred to in the preface of the 
forthcoming volumes as follows: 

Joseph Leidy, Edward Drinker Cope and Othniel 
Charles Marsh, who successively served as members 
of U. S. government surveys of the west, were the 
founders of American vertebrate paleontology. 
Leidy’s memoir of 1869, entitled “The Extinct Mam- 
malian Fauna of Dakota and Nebraska, Including 
an Account of Some Allied Forms from Other Loceali- 


ties, Together with a Synopsis of the Mammalian 
Remains of North America,” marked the end of the 
first period of exploration. Cope’s great memoir of 
1885, entitled “The Vertebrata of the Tertiary Forma- 
tions of the West,’ marked the end of the second 
period of exploration. 

Meanwhile the subject had become too broad to be 
comprehended in a single work. 

Accordingly, Marsh, as vertebrate paleontologist of 
King’s survey of fortieth parallel, planned a series 
of exhaustive monographs on special groups of ex- 
tinct birds, reptiles and mammals which should treat 
in great detail the anatomical structure and form 
the basis of a systematic classification. For these 
monographs he carried out the most intensive field 
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explorations known to science and published a large 
number of preliminary papers which fairly revolu- 
tionized our knowledge of these and many other 
groups. In 1880 the Fortieth Parallel Survey under 
Clarence King published his monograph on the 
“Odontornithes, an Extinct Group of Birds of North 
America.” In 1883 the U. S. Geological Survey 
published his paper entitled “Birds with Teeth,” and 
in 1886 his monograph on “The Dinocerata, an Ex- 
tinct Order of Gigantic Mammals.” This was the 
first of the series of five monographs projected for 
publication by the U. S. Geological Survey on the 
Dinocerata, the Stegosauria, the Ceratopsia, the 
Sauropoda, the Brontotheridae. The monograph last 
indicated has developed into the present monograph 
55 on the titanotheres, which covers a much broader 
field than that contemplated by Marsh for the mono- 
graph on the Brontotheridae. 

For the monographs on the Ceratopsia and on the 
Brontotheridae field exploration on an unprecedented 
scale was begun by the U. S. Geological Survey 
under the direction of Marsh. For the four mono- 
graphs on the Stegosauria, Sauropoda, Ceratopsia 
and Brontotheridae, 204 superb lithographic plates 
were completed under Marsh’s direction. Altogether 
he had been engaged on this work nearly seventeen 
years when death interrupted his monumental labors 
on March 18, 1899. He left no manuscripts for 
_ either of these unpublished monographs, only a few 
penciled notes, unpublished wood engravings and 
typewritten keys to the lithographic plates. 


PREPARATION OF MonoGrapH 55 


The first important step taken by Marsh in his 
series of contributions to our knowledge of this 
extinct family was the publication of his paper on 
“The Structure and Affinities of the Brontotheridae,” 
‘published in 1874, based on the collections at Yale 
University. The second was his paper entitled 
“Principal Characters of the Brontotheridae,”’ pub- 
lished in 1876. In the meantime he had made a 
geologic excursion to White River in South Dakota, 
in the vicinity of the Red Cloud Agency. This visit 
marks an interesting epoch in the history of paleon- 
tologie exploration for the titanotheres. 

Late in the autumn of 1875 Marsh, accompanied 
by an escort from Fort Laramie to the Red Cloud 
Agency, went to the Badlands of Nebraska and 
Dakota. The consent of the Indians was deemed 
necessary to permit safe search for fossil bones in 
their country. This consent was obtained with diffi- 
culty, and after it had been obtained the Indians 
withheld their assistance. An account of Marsh’s 
visit is given in a manuscript entitled “Sketches of 
the Life of Red Cloud,” by Captain James H. Cook, 
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of Agate, Nebraska, at that time serving as a scout 
for the U. S. Army. Captain Cook writes: 

It was in the autumn of 1875 that I first learned of 
the petrified bones of strange creatures that had once 
occupied the lands to the eastward of the agency. Two 
of Red Cloud’s subchiefs, American Horse and Little 
Wound, took me to the lodge of Afraid of Horses, where 
I was shown a piece of bone, perfectly petrified, con- 
taining a molar tooth three inches or more in diameter. 
American Horse explained that the tooth had belonged 
to a ‘‘Thunder Horse’’ that had lived ‘‘away back’’ 
and that then this creature would sometimes come down 
to earth in thunderstorms and chase and kill buffalo. 

His old people told stories of how on one occasion 
many, many years back, this big Thunder Horse had 
driven a herd of buffalo right into a camp of Lacota 
people during a bad thunderstorm, when these people 
were about to starve, and that they had killed many 
of these buffalo with their lances and arrows. The 
‘*Great Spirit’’ had sent the Thunder Horse to help 
them get food when it was needed most badly. This 
story was handed down from the time when the Indians 
had no horses. 

It was this Indian tradition of the “big Thunder 
Horse” which suggested to Marsh the family name 
of Brontotheridae, derived from the Greek word 
brontos, thunder. The popular name Titanotheres 
is used in Monograph 55 in preference because 
Titanotherium was the first scientific name applied 
by Leidy to one of these animals. 

The first collections made for this monograph were 
those brought together from Colorado and South 
Dakota, part of them under the direction of Marsh, 
for the Peabody Museum of Yale University. By far 
the greatest collection was that brought together by 
John Bell Hatcher for the Geological Survey, now 
preserved in the U. S. National Museum. Between 
1870 and 1891 Marsh published fourteen papers on 
these collections. These papers relate more or less 
directly to the Brontotheridae; the last appeared in 
1891 and contained descriptions of three new types 
from South Dakota—Allops crassicornis, Brontons 
dispar and Brontotherium medium. . 

On June 30, 1900, the director of the U. S. Geo- 
logical Survey, Dr. Charles D. Walcott, appointed 
the present writer vertebrate paleontologist of the 
survey with the duty of continuing Marsh’s work of 
completing the four unfinished monographs, namely, 
on the Stegosauria, the Ceratopsia, the Sauropoda 
and the Brontotheridae. The Ceratopsia was en- 
trusted to Hatcher and Lull; the Stegosauria to Gil- 
more, while Osborn undertook the Sauropoda and the 
Brontotheridae. 

The task of preparing Monograph 55, “The 
Titanotheres of Ancient Wyoming, Dakota and 
Nebraska,” has been long and difficult. First, it 
proved necessary to reexplore the entire Eocene and 
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lower Oligocene series of rocks in Wyoming, Colo- 
rado and South Dakota, where the fossilized remains 
of titanotheres are found, both to determine precisely 
their geologic succession and to close up gaps in the 
stages of evolution; second, it proved necessary to 
examine and compare the titanotheres of these geo- 
logic epochs in all the museums of this country and 
in several museums abroad; third, it proved neces- 
sary, in order thoroughly to understand the titan- 
otheres, to discover and to follow many side lines of 
investigation that have not hitherto been followed in 
vertebrate paleontology. 

This work has been done with the aid of many 
specialists, foremost among whom is my junior col- 
league, Professor William K. Gregory, without whose 
intelligent and unremitting cooperation the mono- 
graph could never have been completed. 

It is, perhaps, not too much to say that this work 
has transformed our knowledge of the early Tertiary 
geology of the Rocky Mountain basin region. First, 
the six life periods recognized by Marsh and his no 
less distinguished contemporary Edward Drinker 
Cope may now be replaced by sixteen life periods, 
which may be clearly defined and separated and 
certain of which may be more or less precisely corre- 
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lated with life periods established for western 
Europe. Second, a much clearer notion has been 
gained of the changing geographic, physiographic, 
climatic and volcanic conditions in Wyoming and 
Dakota and of their influence on the migration and 
succession of forms of life. Third, the wholly new 
method of attack on problems of vertebrate paleontol- 
ogy has been developed; we seek to know the entire 
living animal, its musculature, its mode of locomotion 
and its feeding habits, in order to insure the complete 
restoration of the body. Fourth, the study of the 
many branches of this group has given the most ¢on- 
vincing demonstration that evolution, even in any one 
geographic region, seldom moves along a single line 
of descent; more frequently it moves along many lines 
—it is polyphyletic; in other words, it radiates, fol- 
lowing the principles of local adaptive radiation. 
Finally, the history of the titanothere family in its 
evolution from very small and relatively weak forms 
into titanic quadrupeds, second in size only to the 
elephants, has afforded us a unique opportunity to 
enlarge our previous knowledge of the actual modes 
of evolution as well as to revise our theories as to the 
causes of evolution and extinction. 


OBITUARY 


ARTHUR S. LOEVENHART 


On April 20 the ranks of the all too small group of 
workers in the field of experimental therapeutics were 
reduced by the death of Arthur Solomon Loevenhart, 
and a career energetically devoted to pure science, to 
therapeutic advancement and to the defense and pro- 
mulgation of the highest medical ideals was brought 
to a close. 

Arthur 8. Loevenhart was born in Lexington, Ken- 
tucky, December 29, 1878. He grew up in his native 
city, and in the course of time attended the State Col- 
lege of Kentucky which is located there. His early 
educational history is illustrative of how little the 
progress of science depends upon magnificent build- 
ings or upon elaborately equipped institutes, and of 
how much it depends upon those rare individuals who, 
having caught the spirit of science, devote their lives 
to the pursuit of knowledge. At that time the chair of 
chemistry was held by Professor J. H. Kastle. The 
remainder of the staff of the department consisted of 
only one student assistant, so that it was necessary for 
Professor Kastle to give three or four lectures a day, 
supplemented by laboratory work, in order to pro- 
vide instruction in the various branches of chemistry. 
Nevertheless, this heavy burden of routine did not 
prevent him from continually contributing to chem- 
ical knowledge or from presenting the subject in such 


a way as to inspire students to investigate its prob- 
lems. Into his classes there came the young Loeven- 
hart. Professor Kastle quickly recognized in him a 
keen and resourceful pupil, and Loevenhart found a 
wise and sympathetic teacher. The association was 
most fruitful. Even before Loevenhart’s graduation, 
which occurred before his twentieth year, they had 
finished a joint research on “The Oxidation of Formic 
Aldehyde by Hydrogen Peroxide.” 

In the following year they started their work on | 
lipase. In the course of this work Loevenhart made 
the valuable suggestion that lipase might be capable 
of effecting the synthesis of fats from fatty acid and 
glycerine, and this led to the experimental synthesis of 
ethyl butyrate from ethyl alcohol and butyric acid. 
Thus the reversibility of enzyme action was for the 
first time established in a clean-cut manner, there 
being no complication such as in the previous instance 
of enzyme synthesis discovered by Croft Hill in which 
isomaltose, not maltose, was produced under the in- 
fluence of yeast maltase, the isomaltose so produced 
not being again hydrolyzable by the maltase. 

The years 1899-1903 were spent as a medical stu- 
dent at the Johns Hopkins University, but this ex- 
perience did not in the least decrease Loevenhart’s 
interest in chemical subjects. It merely served to 


widen his horizon; a vaster field was unfolded in 
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which his chemical knowledge could be put to good 
use. His interests and ideals naturally brought him 
into association with men like Professor Abel and 
Professor Howell, and he endeared himself to his 
teachers on account of his keen mind and lovable per- 
sonality. During his undergraduate years he did re- 
search under their protecting encouragement and 
guidance, and so active was his participation that they 
soon came to look upon him rather as a colleague than 
as a student. He had his headquarters in the labora- 
tory of Professor Abel and on graduation he was 
offered an assistantship in the department. There he 
remained for five years and his association with Pro- 
fessor Abel became the second great source of in- 
spiration in his career. His teaching duties neecessi- 
tated giving instruction in both physiological chem- 
istry and pharmacology, as these two subjects were 
then combined in the same department, but it is ap- 
parent that his inclination turned more and more 
toward pharmacology because his promotion to an 
associate professorship was made in that subject in- 
stead of in physiological chemistry as in the previous 
years. His advancement was rapid and in 1908 he 
accepted the professorship of pharmacology at the 
University of Wisconsin. 

When a medical student he published his now well- 
known theory of fat absorption, based on the reversi- 
bility of lipase action. Experimentally he found that 
lipase is present in the cells of the intestinal mucous 
membrane. Theoretically he postulated that the fat 
droplets found in these cells are formed by lipase 
synthesis from the saponified products absorbed from 
the intestine. Similarly, he supposed the storage and 
release of fats from tissue cells to be effected by the 
same enzyme, which is either fat-forming or fat-split- 
ting according to the momentary concentration of the 
products of the reaction. The work on lipase was 
also continued in the following years. Further in- 
vestigations were made on the remarkable inhibition 
of lipase by fluorides, which had been discovered by 
Kastle and Loevenhart; bile salts were demonstrated 
to have all the properties of a co-enzyme, and the 
ester-splitting enzymes of different organs were found 
to have individual peculiarities. 

During his vacations as a medical student, he 
worked with Professor Kastle in Lexington; and the 
result of this collaboration was a series of papers 
on the mechanism of oxidation, a subject in which his 
interest never flagged throughout his life. His last 
publication, like his first, was on this subject. In one 
of his early independent contributions he suggested 
the use of benzoyl peroxide as an antiseptic. 

Professor Loevenhart went to Wisconsin at the time 
of the organization of the first part of the Medical 
School and became a part of the young, enthusiastic 
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faculty which directed the fortunes of the new insti- 
tution and which provided by its close contact with 
the small classes an opportunity which I feel can not 
be equaled in the larger classes which now prevail, 
there, as elsewhere. The department of pharma- 
cology was housed in an attic, but it was given a con- 
siderable number of facilities and, because of the 
splendid esprit de corps existing among the various 
departments, it was possible to carry on research in 
a most satisfactory manner. 

Loevenhart’s earlier scientific work at Wisconsin 
centered around the subject of oxidation. It was a 
continuation of the work started with Kastle, but 
from a new angle. The work with Kastle was con- 
cerned with the mechanism of oxidation, while the 
new work was directed toward the determination of 
the action of various substances and conditions on 
vital oxidation, and the finding of the relation of vital 
oxidation to functional activity. 

The work on the mechanism of oxidation can be 
evaluated properly only against a background pic- 
turing the evolution of the ever-changing ideas on 
this subject, particularly as it applies to biological 
oxidation. It will, therefore, be possible at this time 
to make only a few brief statements concerning the 
contributions in this field. The analogy between 
organic peroxides and oxidases was given abundant 
experimental support; it was proposed that per- 
oxidases are organic substances which react with 
hydrogen peroxide to form peroxides of a higher 
oxidation potential than the latter. Many points 
as to the nature and occurrence of catalase were also 
elucidated. 

One of Loevenhart’s earliest problems in the sec- 
ond group was that of the mechanism of stimulation 
of the medullary centers, particularly the respiratory 
center. He observed that substances which reduce 
oxidation cause, like anoxemia, stimulation of the 
center, provided the center is initially irritable and 
the change takes place with sufficient velocity. On 
the other hand, substances containing active oxygen, 
like sodium iodoxybenzoate, depress the center. He 
was therefore much impressed with the réle played 
by oxidation in the control of respiration. Those 
who remember the notions held about respiration 
twenty years ago will recall that the theory which 
then enjoyed popularity was that respiration is con- 
trolled by carbon dioxide, and that oxygen-want 
affects it only secondarily through the general acidotic 
metabolism produced. The latter possibility Loeven- 
hart precluded by demonstrating that the latent period 
of the effect of cyanides on the respiratory center 
corresponds with the circulation time from the point 
of injection to the center, there thus being no interval 
in which an intermediary metabolism could take place. 
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He then pointed the way directly to the solution of 
the matter by postulating that anoxemia, and sub- 
stances affecting oxidation, modify the activity of the 
respiratory center through its own metabolism. He 
supposed that two sets of metabolic processes take 
place in the cells of the center, one aerobic in nature, 
the other anaerobic. The first type was conceived as 
being concerned with recuperative processes and was 
therefore labeled “R,” while the second type was 
designated as an “A” process because it was believed 
to be immediately concerned with functional activity. 
Decrease of the possibility of the utilization of oxygen 
due to anoxemia or to drugs with a cyanide-like action 
would thus cause an increase of the “A” process and 
an increase of the cells’ specialized activity; on the 
other hand, in the presence of plenty of oxygen the 
oxidative metabolism would predominate and the cells 
would rest. This theory has had an enormous influ- 
ence in the development of the modern concepts of 
the respiratory center. 

Much work was done on the changes which are 
brought about in animals kept for considerable 
periods of time at low oxygen pressures. The obser- 
vations made in the experiments are of fundamental 
importance, because in showing the behavior in pure 
anoxemia they afford a picture which may be com- 
pared with that produced by drugs supposed to act 
through interference with the oxidative mechanism. 
Descriptions were given of the hyperplasia of the 
bone marrow, of the hydropic and hyaline degenera- 
tion which occurs in the parenchymatous organs, and 
of the metabolic changes, namely, an increased excre- 
tion of nitrogen and organic acids, and an extreme 
degree of acidosis which follows an initial alkalosis 
due to hyperventilation, and which is an important 
factor leading to death, as life can be prolonged by 
alkali administration. 

Other phases of this field which were investigated 
were sodium cyanide as a clinical respiratory stimu- 
lant, and the decrease in the inflammatory action of 
mustard oil under the influence of oxidizing agents. 

The entrance of the United States into the World 
War necessitated the immediate establishment of re- 
search units to investigate the problems of chemical 
warfare. The laboratories of the Medical School of 
the University of Wisconsin were very early turned 
into such a unit and Dr. Loevenhart entered into the 
work with his usual energy. In the early days of the 
investigation before the organization became per- 
fected he, characteristically enough, took his turn in 
the night shifts when men were needed to watch the 
ventilation of the chambers and to record the symp- 
toms of the animals. 

The center of the research division of the Chemical 
Warfare Service was located at the American Uni- 
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versity at Washington. The organization was divided 
into sections and for the pharmacological section a 
man was sought in whom research capacity and a 
knowledge of medicine, physiology and toxicology 
was combined with the ability to cooperate with 
other sections and to gather together a staff of loyal 
coworkers. Logically enough, Dr. Loevenhart was 
called from Wisconsin for this purpose. Twenty- 
four hours after receiving the call he was in Wash- 
ington. 

There is no doubt that Dr. Loevenhart’s experience 
in the Chemical Warfare Service greatly influenced 
his activities during the next decade. Having par- 
ticipated in the greatest cooperative research effort 
in the history of the country, he had seen the rapid 
progress which is attainable when chemists and phar- 
macologists work together, and he returned to Madi- 
son enthusiastic in his desire to utilize the benefits 
of such an organization in the field of therapeutics. 

He outlined in considerable detail plans for the 
organization of a therapeutic institute. It was pro- 
posed to compensate the present marked lack of bal- 
ance between the diagnostic and therapeutie aspects 
of medicine by directing the attention to problems 
which, when solved, would be capable of immediate 
application to the sick. An effort was to be made 
to bring at once into usefulness the many points 
now lying fallow in the immense accumulation of 
fundamental knowledge regarding disease. Existing 
therapeutic practice and the newer therapeutic re- 
searches were to be examined on a scale which would 
permit the gathering of statistics of real significance, 
so that when a result was announced it would be 
conclusive. 

The institute was to be part of a university with a 
medical school and a university-controlled hospital, 
so that the facilities they afford would be available. 
It was not proposed to pile up more bricks and mor- 
tar behind which more workers could carry on re- 
search along existing lines, but rather to develop a 
new spirit within existing walls. The staff, made up 
of chemists, pharmacologists and clinicians (and at 
times others), was to be selected not only from the 
standpoint of ability but also from the standpoint 
of those attributes of character which would enable 
them to work with others in complete harmony. This 
staff was to cooperate with workers on the outside 
by providing competent men with ideas the oppor- 
tunity of trying them out, and also by referring prob- 
lems to those most capable of solving them, supplying 
them if necessary with financial and personal aid. 

Had Dr. Loevenhart lived he would continually 
have strived to bring such an institution into exis- 
tence, and it is a great misfortune that the realization 
of his ideal has been delayed by his death. During 
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his life the work at hand was in no way curtailed by 
the quest of the ideal. With outside aid received as 
the result of his own efforts the activity in his depart- 
ment was maintained on a scale far beyond that 
permitted by its own budget. Also, many of his re- 
searches would not have been possible without the 
cooperation of departments in other institutions, 

Among the investigations which were carried on in 
the Chemical Warfare Service many were concerned 
with organie arsenic compounds, and it was natural 
that Dr. Loevenhart’s interest in those substances 
should continue through the following years. Soon 
after his return to Wisconsin he started experiments 
on the treatment of syphilis. This is a problem 
which demands not only laboratory facilities but also 
the opportunity for the clinical testing of promising 
compounds. Fortunately, the latter was provided in 
a unique manner through a collaboration with the 
department of neuropsychiatry. At that time a num- 
ber of new compounds had recently been synthesized 
at the Rockefeller Institute for Medical Research and 
the institute was kind enough to place a number of 
them at his disposal for study. One of them, try- 
parsamide, proved to have very striking merit in the 
treatment of neurosyphilis. Many of the patients 
treated with it were restored to their homes and to 
useful lives. 

An intensive investigation was then started in order 
to determine the basis of this action. A consideration 
of related substances soon revealed the fact that the 
treatment of neurosyphilis is a very special problem 
‘in the field of therapeutics with organic arsenicals. 
It was found to be impossible to predict from any 
property revealed by experimentation whether or not 
a compound would be of value in the treatment of 
paresis. Neither the ability to penetrate into the 
central nervous system nor to produce symptoms 
referable to a toxic action upon it shed any light on 
the problem, nor was there any relation to the effec- 
tiveness against experimental trypanosomiasis or 
experimental syphilis. While the introduction of the 
drug was an outgrowth from the chemotherapeutic 
theory, its action was apparently in defiance of its 
tenets. The tryparsamide molecule was subjected to 
a most thorough analysis in the hope that its action 
could be connected with some part of its structure, 
but. its remarkable therapeutic activity was lost or 
decreased with every change of the molecule, although 
strikingly enough one series of compounds, in which 
the side chain ended in an alcohol group instead of 
an amide group, had a higher chemotherapeutic index 
in trypanosomiasis. He therefore concluded that the 
therapeutic power of tryparsamide is a function of 
the molecule as a whole, and that its action is not to 
be explained primarily on the basis of its spirochaeto- 
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cidal action, but rather as the result of an alteration 
of the response of the tissues in the presence of the 
spirochaete with a consequent disappearance of in- 
flammatory infiltration and improvement of the nutri- 
tion of the cells. The destructive action on the optic 
tract of the group of drugs of which tryparsamide is 
an example was shown to be due primarily to the 
presence of an amino group in the para-position to 
the arsenic. 

The other subjects which engaged his attention in 
recent years were the pharmacology of the nitrites, 
the body changes occurring in insomnia and fatigue, 
and the local anesthetics. In the case of the latter 
an investigation was made of the effectiveness of the 
members of two chemical series. One substance, 
the isopropyl homologue of procaine, was found to 
occupy a particularly favorable position as a surface 
anesthetic. 

Dr. Loevenhart also kept up his interest in the sub- 
ject of oxidation, and his final contribution was a 
remarkable observation made in some experiments 
suggested by his deliberations on this subject and by 
some observations, made a number of years pre- 
viously, on the behavior of patients in psychopathic 
depression when stimulated by cyanide. He reasoned 
that substances decreasing the utilization of free 
oxygen should stimulate cerebral cells as well as those 
of the respiratory center, and by the same mechanism 
—the one which has been previously mentioned in 
connection with his work on respiration—and he 
planned his experiments accordingly. When sodium 
cyanide or, better, mixtures of carbon dioxide and 
oxygen in varying concentration were administered 
to patients in catatonic depression, there first occurred 
a short period of respiratory stimulation, then the 
catatonia passed off and for a short period the 
patients behaved as though a curtain which had been 
shutting them off from the world had been lifted. 
Their features became animated and conversation 
became possible; events which had occurred during 
the period of stupor were described, and replies to 
questions were coherent and relevant. Then, after a 
period of from two to twenty-five minutes, the retro- 
grade changes began. The patients relapsed into their 
former mental state, inaccessible, mute and negative, 
and they resumed a posture identical with that which 
they had previously held. This observation is so new 
that its significance has only begun to be apparent, 
but its value in diagnosis and its bearing on the under- 
standing of the nature of the psychosis is at once 
obvious. It gives promise of being one of his most 
brilliant contributions. 

The achievements just recorded also represent the 
labors of many young workers starting on scientific 
careers. Dr. Loevenhart was ever on the alert for 
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signs of research ability among his students and when 
this was once detected it was most carefully nourished. 
Workers were attracted to him by the spell of his 
personality. They were admitted to his laboratory 
as part of the scientific family and given an inde- 
pendence which was limited only by the consciousness 
that they were harmoniously working together toward 
a common end. 

The only dominating force in the laboratory was 
the intelligence and ready knowledge of its chief. 
Hours were spent by him in the elucidation of ways 
and means, more hours were spent in the meticulous 
preparation of statements for publication, yet in the 
end his claims for personal credit were extraordi- 
narily modest. How much these years of association 
with Dr. Loevenhart were appreciated has been very 
touchingly expressed in letters written by his col- 
laborators since his death. 

Dr. Loevenhart was truly an apostle of the spirit 
of science, of science for its own sake and science for 
what it could contribute to the welfare of mankind. 
He was never so happy as when he could arouse or 
quicken the same spirit in others, and the extent to 
which he did so was one of his most conspicuous 
successes. Many of his former associates now occupy 
positions of responsibility in other schools, and the 
roster of the Pharmacological Society contains the 
names of ten members who have actively engaged in 
research in collaboration with him. 

The high regard held for Dr. Loevenhart by his 
colleagues was shown by his position on many impor- 
tant committees and by the fact that he was twice 
made president of the Pharmacological Society. He 
had an enormous circle of friends, and at the dinners 
or smokers during any scientific gathering he could 
always be found surrounded by a group of them, 
who had gathered to listen to his witty and inspiring 
conversations enlivened by his inexhaustible supply 
of stories which always seemed to have such a pointed 
connection with the topic of the moment. His friends 
afforded one of the greatest pleasures in his life, and 
loyalty to a friend was one of his outstanding char- 
acteristics. The last years of his life were burdened 
by ill health, but they did not prepare his friends for 
his premature death at the age of fifty-one years. 
Throughout his ill health his cheerfulness never 
failed. Instead of diminishing his activity his illness 
seemed to spur him on to search more actively for 
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means more immediately useful for the relief of the 
suffering of sick people. His last years were the 
most productive of his life, and his laboratory was 
one of the most active in the country. 

The world at large will remember him as a scientist 
and a humanitarian, and a smaller group will remem- 
ber him also as an inspiring teacher, but those who 
worked with him and played with him will remember 
him too as a lovable human being endowed with an 
indefinable charm. 


RECENT DEATHS 


Dr. CHARLES RANOLD MACINNES, associate pro- 
fessor of mathematics at Princeton University, died 
on September 29 at the age of fifty-three years. 


Dr. George F. professor of chemical engi- 
neering in Clarkson College of Technology at Pots- 
dam, New York, fell down a flight of stairs and was 
instantly killed on September 18. Dr. White for the 
last five years had been chemical engineer and director 
of the science department of Bauer and Black, of 
Chicago. 

Dr. Farrrietp Mercer met with almost 
instant death on July 29 at his summer home, Otto, 
N. Y. While Dr. Mercer was oiling his car it rolled 
backward crushing him underneath. Dr. Mercer had 
been head of the department of biology at Ohio Uni- 
versity, Athens, since 1900. 

Dr. AvuGustus Brown, radiologist and 
founder of the Brooklyn Cancer Institute, died on 
September 27. He was fifty-six years old. 

Dr. GeorGE F. GAaumeEr, of Izamel, Yucatan, dis- 
coverer of several new mammals and author of a 
monograph of the mammals of Yucatan, died on Sep- 
tember 2. 

Water Heaps, the English embryologist, died on 
September 10 at Tunbridge Wells at the age of sev- 
enty-four years. 

THE death is announced of Dr. Richard Zsigmondy, 
professor of inorganic chemistry at the University of 
Gottingen. He was awarded the Nobel prize in 1928 
in recognition of his work during the previous year in 
the field of colloidal research. 

Dr. Martz, of the Pasteur Institute, Paris, has died 
from botulism contracted in the course of his re- 
searches on the disease. 


SCIENTIFIC EVENTS 


THE ROOSEVELT MEMORIAL OF THE 
AMERICAN MUSEUM OF NATURAL 
HISTORY 

Ir is announced that construction will soon begin 
on the great memorial to Theodore Roosevelt in New 


York City. On September 24 the bids were opened 
by Colonel Frederick Stuart Greene, of the State 
Department of Publie Works at Albany for the foun- 
dation of this structure. At a luncheon given by Dr. 
Osborn, chairman, to Colonel Greene and the trustees 
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of the memorial prior to the opening of the bids, 
Professor Osborn took oceasion to remark that it had 
taken ten years of unceasing labor to bring about the 
start of the undertaking with an initial appropriation 
of $1,000,000 by the Legislature. 

The memorial is to face on Central Park West, the 
entrance being on 79th Street. For a long time it 
has been planned to construct an inter-museum 
promenade through Central Park, connecting the 
east and west sides of the city, the eastern terminal 
to be near the Metropolitan Museum and the western 
terminal facing the Roosevelt Memorial. By its 
means visitors would be afforded direct access to either 
institution by a path which would be safe at all times 
of the day or night and would give these great insti- 
tutions far more accessibility than is now possible. 

The building, as planned by the architect, John 
Russell Pope, will be approximately 200 feet square 
and six stories high. Its Ionic exterior will be built 
of pink granite to harmonize with the material used 
in the museum buildings. It will adjoin’ the new 
Whitney Wing on the north, the Asiatic Wing on the 
south and behind it, joining it to the museum on the 
west, will be erected the Akeley African Hall. Flank- 
ing the entrance for a distance of half a block on 
either side will be a curving terraced walk, while im- 
mediately in front, against the background of the 
sixty-foot entrance arch, will be an equestrian statue 
of Roosevelt in bronze on a polished granite pedestal. 
This statue is in course of preparation by the sculptor, 


_ James E. Fraser. 


In order to secure the plot of land for the memorial 
it was necessary that the City of New York cede it 
to the state and on July 30 the board of trustees for- 
warded the deed to Albany for approval by the at- 
torney-general and on September 5 the board was in- 
formed that the title had been examined and approved. 

At the same time that the bids for the Roosevelt 
Memorial were opened by the state authorities, the 
city authorities opened bids for the construction of a 
new Power and Service Section estimated to cost 
$1,050,000 and for the Akeley African Hall to cost 
$1,450,000. Upon the completion of the preparation 
of the plans, bids will be requested for the construc- 
tion of the Whitney Memorial Hall which is estimated 
to cost $1,500,000. This will adjoin the Roosevelt 
Memorial on the north. These four buildings it is 
expected will cost $7,500,000. 


THE YALE INSTITUTE OF HUMAN 
RELATIONS 
PRESIDENT JAMES ROWLAND ANGELL, of Yale Uni- 
versity, announces that a gift of $500,000 has been 
received from the General Education Board for con- 
struction of the Institute of Human Relations build- 
ing. This, with the sum of $1,500,000 previously 
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given by the Rockefeller Foundation for the same 
purpose, provides a total of $2,000,000. 

Ground has been broken this week for the building, 
plans for which have been completed. Every effort 
will be made to have it available for use at the begin- 
ning of the next academic year. Grosvenor Atter- 
bury, of New York City, is the architect. 

The institute is to be a center for research in biol- 
ogy and sociology. Its unique architectural features 
are a residential unit for the study of child develop- 
ment, a residential and treatment unit for the study 
of mental efficiency and mental diseases, modern lab- 
oratories for psychological investigations and facili- 
ties for research in sociology, including social psychol- 
ogy, economics and government. 

The entrance is to be on Cedar Street, where the 
building will be joined with the Sterling Hall of 
Medicine. Broad Street is to be closed as far as Oak 
Street and a sunken garden will be created in the 
space now occupied by the roadway between the insti- 
tute building and the Sterling Hall of Medicine. 

At the spot where Broad Street, Oak Street and 
Davenport Avenue converge, a traffic circle 150 feet 
in diameter is to be formed. The approach to the 
human welfare group from the east will thus be im- 
pressive, with a perspective of the sunken garden, 
flanked by the institute and Sterling wings, affording 
a view of the Raleigh Fitkin Memorial Pavilion and 
other hospital structures across Cedar Street from the 
institute site. 

Another entrance to the institute building will be 
in the middle of the long Davenport Avenue wing. 
This section will be devoted chiefly to the work of 
psychology and sociology. More than 30 rooms will 
be provided on the first floor for social science re- 
search. The section for psychology will include 
shops, optical rooms, sound-proof rooms, dark rooms, 
projecting rooms and laboratories, containing the 
most modern equipment available for the measure- 
ment of stimuli and the reactions of the human brain. 
On the top floor of this section of the building there 
will be a lounge and grille opening to the east and 
west. 

In material the institute building will be identical 
with recent additions to the Human Welfare group. 
It will be constructed of red pressed brick trimmed 
with gray stone, in a modified Georgian style of archi- 
tecture. At the Oak Street end the building will be 
five stories high, but on Cedar Street only four stories, 
because of the sloping ground. 

With the erection of the institute building another 
step will have been taken in the development of the 
Human Welfare group, the purpose of which is to 
correlate scientific knowledge in the study of man as a 
whole, from the mental and social as well as the physi- 
eal point of view. 
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THE PAN-AMERICAN INSTITUTE OF 
GEOGRAPHY 

AccorpINg to a report in The Christian Science 
Monitor, the election of officers and the selection of 
Rio de Janeiro as the seat for the second general as- 
sembly of the Pan-American Institute of Geography 
and History formed the principal closing chapter of 
the institute at the adjourning session of the first 
general assembly of the institute. 

With Mexico as the home seat of the institute, Dr. 
William Bowie, representative of the National Geo- 
graphie Society and one of the American representa- 
tives at the local meetings, and Jose Toribio Medina, 
of Chile, were selected as honorary presidents. Sal- 
vador Massip, of Cuba, was selected as active 
president. 

Members of the executive committee elected were 
Seipion Llona, of Peru; Dr. James Alexander Robert- 
son, research professor of American history at the 
John B. Stetson University, and Rafael Helidoro 
Valle, of El Salvador. Pedro C. Sanchez, of Mexico, 
under whose chairmanship the Mexico City meetings 
have been held, was elected director-general, to be 
assisted in directing the work of the institute by 
Octavio Bustamente, also of Mexico, as vice-director 
general. 

Other officers were selected from representatives of 
most of the Latin-American countries participating in 
the work of international advancement of natural sci- 
ence the institute aims to promote. The next meet- 
ing will be in three years at the Brazilian capital. 

One of the last motions presented and passed unani- 
mously was a vote of appreciation expressed to 
Mexico for the assistance rendered and the courtesies 
extended the delegates. A motion was adopted that a 
study be made of the possibility that Spain be al- 
lowed to participate in the future work of the insti- 
tute, even though it is of Pan-American character. 

Immediately following the adjournment, the dele- 
gates were received by President Emilio Portes Gil, 
who expressed his appreciation at the selection of 
Mexico as the permanent seat of the institute which 
will work for a better understanding between the 
peoples of the Western Hemisphere. It is understood 
to be the opinion of the United States delegation that 
a wise move has been made in the selection of a city 
other than Washington as headquarters for the insti- 
tute in order that good-will and friendship may be 
promoted directly among the Latin-American coun- 
tries and between them and the United States. 


THE IRON ALLOYS COMMITTEE OF THE 
ENGINEERING FOUNDATION 

Dr. GrorGe B. WaterHOusSE, professor of metal- 

lurgy in the Massachusetts Institute of Technology, 
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will head the iron alloys committee of the Engineering 
Foundation, aceording to an announcement made by 
H. Hobart Porter, chairman of the foundation, at a 
dinner at the University Club, New York, on Septem- 
ber 25. 

With the cooperation of industries, engineering so- 
cieties, universities and the U. S. government, the 
committee will inaugurate a program of cooperative 
research called vital to the progress of the American 
iron and steel industry, whose future, it was stated, 
will be greatly affected by its ability to maintain a 
strong position in alloy irons and alloy steels. The 
research, the initial stage of which will require five 
years and which will cost $150,000, wili, it is planned, 
be developed as an international enterprise, coordi- 
nating researches in ferrous metallurgy, the most im- 
portant of which, according to engineers, are going 
on in America, England and Germany. 

Other members of the committee, who will at once 
begin a critical review of all available literature in 
English and other languages, resulting in a series of 
monographs and manuals, were named as follows: Dr. 
George K. Burgess, director of the U. S. Bureau of 
Standards; Louis Jordan, of the bureau, alternate; 
Seott Turner, director of the U. S. Bureau of Mines; 
Dr. Charles H. Herty, Jr., alternate; R. E. Kennedy, 
technical secretary of the American Foundrymen’s 
Association; Dr. H. W. Gillett, director of the Bat- 
telle Memorial Institute; Dr. Bradley Stoughton, di- 
rector of the department of metallurgical engineering 
of Lehigh University; Jerome Strauss, chief research 
engineer of the Vanadium Corporation of America; 
T. H. Wickenden, metallurgical engineer of the Inter- 
national Nickel Company, and Dr. John A. Mathews, 
vice-president of the Crucible Steel Company of 
America. 

The Iron Alloys Committee, said Mr. Porter, who 
is president of the American Water Works and Elec- 
trie Company, will work in cooperation with the 
American Institute of Mining and Metallurgical En- 
gineers, the American Society of Mechanical Engi- 
neers, the American Society of Civil Engineers, the 
American Institute of Electrical Engineers, the Amer- 
ican Iron and Steel Institute, the Society of Auto- 
motive Engineers, the American Society for Steel 
Treating, the American Society for Testing Materials, 
the U. S. Bureau of Standards, the U. S. Bureau of 
Mines, numerous corporations in the metallurgical! 
industries and several universities. There are encour- 
aging indications, he added, that foreign cooperation 
also may be arranged. 


PRINCETON DOCTORATES OF SCIENCE 


On the occasion of the dedication of the new chem- 
ical laboratory at Princeton University, on September 
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26, doctorates of science were conferred with citations 
as follows: 


InvING LANGMUIR, president of the American Chemical 
Society, and recipient of prizes and honors from national 
and foreign societies in both physics and chemistry. In 
1909 he was called to take a leading part in carrying out 
a far-sighted policy of fostering research in pure science, 
adopted by the General Electric Company. Im the lab- 
oratory of this great industrial corporation, Langmuir 
has for twenty years attacked fundamental problems with 
the freedom of an academician, yet with all the powerful 
resources of the industrial engineer. Langmuir’s is the 
accepted concept of adsorption and orientation of mole- 
cules at surfaces; his studies have furnished us a 
mechanism of gas reactions at the surface of the metal 
tungsten, universally used in electric illumination, long- 
distance telephony and radio. 

MAX BODENSTEIN, professor of physical chemistry in 
the University of Berlin. His series of classical re- 
searches on the velocity of chemical transformations has 
enriched the subject of reaction kinetics. To Bodenstein 
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is due the concept of chain reactions, which has been of 
fundamental importance in the explanation of chemical 
reactions in general. 

Sir JAMES COLQUHOUN IRVINE, principal and vice-chan- 
cellor of the University of St. Andrews. While professor 
of chemistry he won a world-wide recognition as expert on 
the structure and synthesis of organic compounds, notably 
of the sugars and of cellulose. 

JEAN BAPTISTE PERRIN, Nobel prize laureate, director 
of the laboratory of physical chemistry of the University 
of Paris, and director of the newly-founded Rothschild 
Institute for Research in Biophysics. His masterly 
analysis of the ‘‘ Brownian movement’’ of small particles 
has laid the foundation of a rational study of colloidal 
systems and thus opens the way for further and much- 
needed work in biophysics. 

FREDERICK GEORGE DONNAN, professor of chemistry in 
University College, London. His pioneer work on equi- 
libria of salt solutions at membranes has guided innumer- 
able studies of the conditions obtaining in living matter 
and has determined in great measure the direction which 
biophysical research has taken. 


SCIENTIFIC NOTES AND NEWS 


THe autumn meeting of the National Academy of 
Sciences will be held at Princeton, N. J., on November 
18, 19 and 20, 1929. Professor W. B. Scott is chair- 
man of the local committee on arrangements. 


Mae. Curie will be the guest of honor at the third 
annual dinner of the New York City committee of the 
American Society for the Control of Cancer, which 
will be held at the Hotel Plaza on the evening of 
October 31. It is understood that this will be the only 
social event that Mme. Curie will attend during her 
brief stay in the United States. 


By vote of a committee representing the chemical 
societies in the United States the Perkin medal for 
1930 will be awarded to Dr. Herbert H. Dow. The 
presentation will be made on January 10, 1930, at a 
joint meeting at the Chemists’ Club. It is expected 
that other speakers on the program will be James T. 
Pardee, E. O. Barstow and William H. Nichols. The 
medal is awarded for the achievements of Dr. Dow as 
represented in the fields of bromine, alkalies, mag- 
nesium and magnesium salts, phenols and other de- 
velopments of his organization. 


Tue Grasselli medal for 1929 has been awarded to 
Professor Bradley Stoughton and the formal presenta- 
tion will be made on November 8. The special reason 
for which this is awarded is a paper on “Light Struc- 
tural Alloys” presented several years ago. Professor 
Stoughton will speak on “Materials for Aircraft Con- 
struction.” 


Tue Journal of the American Mathematical Society 
notes the following awards: The Vienna Academy of 


Sciences has awarded its Lieben prize, for the best 
mathematical work by an Austrian during the pre- 
ceding three years, to Professor Karl Menger, for his 
memoirs on the theory of dimensions; the Royal 
Academy of Naples has awarded its biennial prize to 
Professor Enea Bortolotti, for his memoir entitled 
Geometria degli spazi riemanniani; the gold medal 
of the Royal Astronomical Society has been awarded 
to Professor Ejnar Hertzsprung, of the Leyden Ob- 
servatory, for his work in stellar astronomy; the 
Royal Society of Edinburgh has awarded its Gun- 
ning Victoria Jubilee prize for the period of 1924— 
28 to Professor E. T. Whittaker, for his contributions 
to mathematical science and the promotion of mathe- 
matical research in Scotland. 


THE first Harrington lecture of 1929-30 at the med- 
ical school of the University of Buffalo will be given 
by Professor Joseph Barcroft, F.R.S., of Cambridge 
University, England. The subject will be “Life at the 
Snow Line in the Andes.” 


Tue Brooklyn Museum announces the appomtment 
of Dr. Herbert J. Spinden as curator of ethnology 
in the museum of the Brooklyn Institute of Arts and 
Sciences. Dr. Spinden goes to Brooklyn from the 
Peabody: Museum at Harvard University, where he 
has been curator of Mexican archeology since 1921. 


Montrose W. Hayes, now in charge of the St. 
Louis, Missouri, station of the Weather Bureau, has 
been appointed to succeed the late Dr. Harry C. 
Frankenfield as chief of the river and flood division 
in the central office of the bureau in Washington, 
D. C. 
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Joun P. Tritton, formerly on the teaching staff at 
Tufts College and associated with the psychological 
laboratory at Harvard University, will be in charge 
of one of the groups in business psychology at the 
Babson Institute, Wellesley Hills, Massachusetts. 


Dr. JOHN GorDON THOMSON, director of the depart- 
ment of protozoology, London School of Hygiene and 
Tropical Medicine, has resigned the position and has 
been appointed principal of the department of para- 
sitology at the Ross Institute for Tropical Diseases, 
London. 


Henry L. Jounson, of the Graphic Arts Company, 
Boston, Massachusetts, has been appointed curator of 
graphic arts in the Museum of Science and Industry, 
founded by Mr. Julius Rosenwald, of Chicago. Mr. 
Johnson will prepare exhibits which will trace the his- 
tory of printing and the graphic arts in general from 
their beginnings to the present time. Mr. Helmuth 
Bay has been appointed head of the division of for- 
estry and lumbering. In cooperation with Dr. Russell 
H. Anderson, curator of agriculture, Mr. Bay is plan- 
ning the exhibits to demonstrate the nature of indus- 
trial woods, as well as their application in industry, 
and the methods of lumbering and wood-working ma- 
chinery. Mr. Ernest Kohler, a graduate engineer of 
the Massachusetts Institute of Technology, has been 
selected to assist Dr. Andrew M. MacMahon, curator 
of physics, in the capacity of communication engi- 
neer. The museum will present the history of com- 
munication by means of three dimensional working 
models, motion pictures, dioramas, etc., and will in- 
clude in the exhibits practically every means of com- 
munication that has been devised by man. 


New M. Jupp, curator of American archeology, 
U. S. National Museum, returned to Washington on 
September 23 from four months’ field work in Ari- 
zona in behalf of the National Geographic Society. 
Mr. Judd’s investigations this year were primarily 
concerned with collection of beams from prehistoric 
Pueblo ruins. With these old timbers it is hoped to 
bridge the single remaining gap in the “tree ring” 
chronology being erected by Dr. A. E. Douglass, of 
the University of Arizona, and thus make possible the 
dating of Pueblo Bonito and other pre-Spanish ruins 
of the southwest. While under the general direction 
of Mr. Judd, the society’s 1929 excavations were di- 
rectly supervised by Messrs. L. L. Hargrave, of the 
Museum of Northern Arizona, at Flagstaff, and E. W. 
Haury, of the University of Arizona, at Tucson. Dr. 
Douglass is now engaged in reviewing the material 
resulting from the expeditions; a midwinter report is 
anticipated. 


Dr. E. B. Renavup, professor of anthropology at 
the University of Denver, has returned from a two 
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months’ expedition for the Colorado Museum of Nat- 
‘ural History. He discovered human and cultural re- 
mains of a primitive form of basket-maker culture, 
thus extending far to the northeast the area of that 
prehistoric culture so far centered along the New 
Mexico-Arizona boundary. 


Dr. Everett S. SANDERSON has resumed his work 
as head of the department of bacteriology and pa- 
thology in the medical school, University of Missis- 
sippi, after having spent the summer as a special 
member of the Rockefeller Foundation, International 
Health Division, investigating respiratory disease at 
St. John, Virgin Islands. 


Tue China Foundation for the Promotion of Edu- 
cation and Culture has invited Professor H. H. 
Whetzel, of the department of plant pathology at 
Cornell University, to spend a year or more in China. 
He will be expected to lecture in the various agricul- 
tural institutions of China and to assist in the organi- 
zation and development of phytopathological work in 
the republic. 


Dr. E. P. Sanpsten, state horticulturist and head 
of the department of horticulture at the Colorado 
Agricultural College, has returned from Sweden where 
he went to study the various experiment stations and 
to Gallivore in northern Sweden to study the use of 
electricity in farming. 


Dr. H. G. Demine has resumed his work as pro- 
fessor of chemistry at the University of Nebraska, 
after having spent a year with Arthur D. Little, Inc., 
at Cambridge, Massachusetts. 


Dr. Hans PrinzHorn, of Freiburg, Germany, who 
since 1922 has been practicing physician in psycho- 
therapeutics in Freiburg and from 1919 to 1922 was 
assistant in the Psychiatric Clinic in Heidelberg, is 
making a visit to the United States. Dr. Prinzhorn 
attended the International Congresses of Psychology 
and of Physiology, at both of which he read papers 
on the results of some of his investigations. He will 
be available for lecture engagements until December 
20, under the auspices of the Institute of Interna- 
tional Education. 


Dr. BERNARD HAGUE, principal lecturer in electrical 
engineering at the University of Glasgow, Scotland, 
has accepted the invitation of the Polytechnic Insti- 
tute of Brooklyn to serve as visiting professor of 
electrical engineering for the present academic year. 
Dr. Hague, who has degrees from the Universities of 
London and Glasgow, is the holder of the Siemens 
medal for electrical engineering and the Henrici 
medal for mathematics. He is a member of the In- 
stitution of Electrical Engineers, and the author of 
several standard works on electrical theory and mea- 
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surements. He will have charge at Brooklyn Poly- 
technic of the conduct of graduate study and research 
in electrical engineering in the new plan now being 
developed at that institution for the benefit of tech- 
nical graduates in the metropolitan district who de- 
sire to earn advanced engineering degrees by evening 
study. 


On August 26, at the invitation of the Commis- 
sioner of Fisheries, the American Button Manu- 
facturers Association met at the U. S. Bureau of 
Fisheries Biological Station at Fairport, Iowa, to wit- 
ness the first public demonstration of the new method 
for fresh-water mussel propagation. This method, in 
which the mussel glochidia normally parasitic on the 
gills of certain fishes are caused to develop in special 
nutrient solutions, was worked out by Dr. Max M. 
Ellis, professor of physiology in the University of 
Missouri, and Mrs. Ellis, as the result of a long series 
of experiments conducted by them at the Fairport 
Station during the past four years. By means of this 
process, which eliminates the normal parasitism of 
these various mussels, controlled plantings of valuable 
mussel species are now possible, and the restocking of 
depleted streams put on the same basis as the restock- 
ing of streams with fish fry. At a banquet held that 
evening in the city of Muscatine, Iowa, Mr. T. K. 
Chamberlain, director of the Fairport Station, and 
Dr. Elhs explained the applications of the new 
method to the problems of the button industry. 


TECHNICAL committees representing five national 
societies interested in European corn-borer research 
and control, and a general committee on the allocation 
of such research work, met for their regular field con- 
ference at Toledo, Ohio, from September 25 to 28. 
The time was largely spent in making a detailed ex- 
amination of the research and control work, in study- 
ing the status of the corn-borer infestation, and in 
the preparation of a report for their respective 
societies. The societies concerned are: American 
Association of Economic Entomologists, American 
Society of Agronomy, American Society of Agricul- 
tural Engineers, American Farm Economie Associa- 
tion and American Society of Animal Production. To 
strengthen the work of these committees, the various 
state regulatory officials have been invited to attend 
the conference, together with well-known farmers and 
educators from various parts of the Corn Belt. 


THe seventh International Meteorologists Congress 
opened at Copenhagen on September 16 in the 
Danish parliamentary building under the presidency 
of Professor Van Everdingen. The diplomatic corps 
attended the opening speech of the Danish defense 
Minister Rasmussen, after which Professor Van 
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Everdingen answered, thanking Denmark. The con- 
gress, consisting of thirty-two state meteorologists, 
and about a hundred others, diseussed the detailed 
programs of polar investigations to be made in 1932 
and 1933. 


THE International Neurological Congress will be 
held in Berne (Switzerland), from August 31 to 
September 4, 1931. At the recent meeting of the 
Program Executive Committee, Dr. Bernard Sachs, 
of New York, was elected president of the congress 
and Dr. H. A. Riley, of New York, was elected secre- 
tary-general. Dr. Charles Dubois, of Berne, will be 
the local secretary. The eight vice-presidents are: 
Sir Charles Sherrington (Great Britain) ; Professors 
Guillain (France); Nonne (Germany); Bing (Swit- 
zerland); Rossi (Italy); Marburg (Austria); Kap- 
pers (Holland), and Mareus (Sweden). 


A PuytopaTHoLogicaL Society of China has been 
founded at Nanking. The president is Professor F. 
D. Tai, head of the department of plant pathology in 
the University of Nanking, and the secretary, Pro- 
fessor S. C. Teng, head of the department of plant 
pathology of the Central University in Nanking. 


Tue Biological Survey of the Mount Desert Re- 
gion, under the auspices of the Corfield Laboratory, 
is being conducted by Mr. William Procter and a 
staff of seven men, including Dr. H. C. Tracy, of 
the University of Kansas; Dr. E. R. Helwig, of 
the University of Pennsylvania; Mr. Phil Powers, 
of the University of Kansas; Dr. C. H. Blake, of 
the Massachusetts Institute of Technology, and Mr. 
Simon Cohen, of the University of Kansas. A 
new dredging boat, the Lophius, of ample size, built 
after plans of Mr. Procter, was put in commission 
this season and proved of great service to the survey. 
The boat crew are men of experience and skill in the 
waters of Mount Desert. The mapping of stations, 
the identification of forms found at the various sta- 
tions, the water temperature at varying levels and 
many other data have been systematically recorded 
and eard catalogued. The Survey of the Mount Desert 
region is now cooperating with a number of institu- 
tions interested in the work, in addition to its close 
affiliation with the institute. 


At the time of the celebration of the centenary of 
Marcelin Berthelot in October, 1927, plans were made 
for a permanent memorial in his honor. This was to 
be a house of chemistry, not only to serve the chemists 
of France, but to be a meeting place for the chemists 
of all nations. Industrial and Engineering Chemistry 
now reports that the French Senate has recently ap- 
proved the purchase of the La Rochefoucauld-Estissae 
house, 28 Rue St. Dominique, and has voted an ap- 
propriation of 15 million franes for this purpose. 
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The fund of about 25 million franes which had been 
collected for the project will now be available as an 
endowment for perpetuating the work, with the ex- 
ception of the small amount needed for alterations to 
the building. The location of the Maison de la Chimie 
in the Rue St. Dominique, which is just behind the 
Chambre des Deputies, in the immediate vicinity of 
the Place de la Concorde and the Esplanade des In- 
valides, and quite near the center of Paris, is a com- 
promise between the university quarter, favored by 
Berthelot’s successors among the university pro- 
fessors, and the more modern section of the city, 
favored by those looking toward the future. The 
building is a spacious one, admirably adapted as a 
meeting place and social quarters for chemists, and 
with ample space for the erection of such special ac- 
commodations as may be needed. 


Tue California State Legislature during its last ses- 
sion passed a bill appropriating through the Univer- 
sity of California the sum of $40,000 for a new labora- 
tory building and essential improvements in connection 
with it for the Seripps Institution of Oceanography, 
on condition that a similar sum be received from some 
outside source. The needed additional sum of $40,000 
has now been pledged and plans for the building are 
gradually being perfected. It is intended to have four 
kinds of oceanographic investigations prosecuted in 
the new building, as follows: dynamical oceanography 
and marine meteorology; the chemistry of the sea; 
marine bacteriology, and the physiology of marine 
organisms with reference to the oceanic environment. 
Although the date for the completion of the building 
ean not yet be set, it is probable that construction 
will be finished by next summer. 


ACCORDING to a report made public by the Bureau 
of Reclamation, H. A. Parker, superintendent of the 
Lower Yellowstone project, Montana-North Dakota, 
and F. E. Roddis, district counsel, at Billings, Mont., 
have discovered a petrified forest on Indian Coulee, 
about three miles southwest of Savage, Mont. With 
federal aid the state of Montana is reconstructing 
eight miles of the main highway from Glendive, Mont.., 
to Williston, North Dakota. This is the principal 
road through the Lower Yellowstone project. The re- 
constructed highway crosses Indian Coulee in some 
picturesque bad-land territory. Adjacent to the road- 
way on the west side are several acres of fallen petri- 
fied trees. Some of them are ten feet in diameter and 
over 100 feet long. The tops of the trees taper off 
abruptly, indicating they belonged to the coal-tree 
forests of that geological age; furthermore, this con- 
clusion is supported by the location of a vein of coal 
in an adjoining hill, which appears to be on the same 
earth strata. The trees have fallen in the same di- 
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rection, leading to the belief that they were uprooted 
by a violent southeast wind. Over an area of thirty 
miles wide and 100 miles long in eastern Montana 
pieces of petrified wood can be found, but this is 


the first forest of petrified trees lying in place as . 


they had fallen. The silicate deposit which turned the 
trees to stone has not crystallized, and none of the 
wood rings of the trees is visible. 


A CORRESPONDENT of the Journal of the American 
Medical Association points out that before the war, 
the German Empire, with average annual totals of 
2,000,000 births and 1,200,000 deaths, had an annual 
excess of births over deaths of about 800,000, or 
from 12 to 14 per thousand inhabitants. In 1927 
there were only 1,160,000 births, or 18.3 per thousand 
of population; 757,000 deaths, or 12.0 per thousand, 
and an excess of births over deaths of 403,000, or 6.4 
per thousand. The annual excess of births over 
deaths has thus dwindled down to half that of the 
prewar status. The excess of births over deaths that 
is still recorded to-day is, however, a delusion that 
arises from the present peculiar distribution of the 
age groups. An analysis freed by means of refined 
methods of research from the accidental data of the 
distribution of the age groups reveals the true demo- 
graphic position to-day. According to this adjust- 
ment of statistics, the death rate, on the basis of the 
present average length of life (57.4 years), is not 12 
per thousand, as is stated according to the unadjusted 
computation, but 17.4 per thousand, whereas the birth 
rate, on the other hand, on the same readjustment 
basis, is not 18.3 but 15.9 per thousand. These ad- 
justed birth and death rates give, instead of an excess 
of births over deaths of 6.4 per thousand, a deficit of 
1.5 per thousand of population. In other words, the 
adjusted birth rate of Germany is, on the average, 
about 10 per cent. below what is needed to preserve 
the population of the country. In Berlin, the birth 
deficit amounts now to 57 per cent. (almost three 


fifths), and the average birth deficit of the large cities: 


of Germany is 42 per cent. (slightly mcre than two 
fifths). The large cities are no longer able to pre- 
serve their present status of population by virtue of 
their own inner strength, and even the middle-type 
cities and the small towns, whose birth rates, on the 
average, are lower than the birth rates of such metro- 
politan centers as Paris and London, have already a 
birth deficit of approximately a third (31 per cent.). 
Only in the rural regions does one occasionally find 
birth rates in excess of the minimal requirement for 
the preservation of the population. But the life as- 
sets of the rural population are now no longer suffi- 
cient to compensate for the birth deficit of the urban 
population. 
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UNIVERSITY AND EDUCATIONAL NOTES 


Dr. ALEXANDER RUTHVEN, dean of administration 
in the University of Michigan, has been appointed 
acting president of the university. 


Dr. S. FRANKLIN, since 1917 professor of 
physics at the Massachusetts Institute of Technology, 
has become professor of physics at Rollins College. 


Proressor ALDEN B. Dawson, of the University 
Heights section of the department of biology, New 
York University, has accepted a call to the depart- 
ment of zoology at Harvard University. The follow- 
ing new appointments in biology at University 
Heights have been made: Associate Professor Otto 
M. Helff, of the University of Iowa, to be associate 
professor; Dr. Daniel Ludwig, University of Pennsyl- 
vania, to be assistant professor, and Dr. Carl J. Sand- 
strom, University of Chicago, instructor. 

ApPoINTMENTS at Union College include the follow- 
ing assistant professors: Ernest E. Dale, of the Uni- 
versity of Porto Rico, in biology; Dr. Hugh H. Hy- 
man, in physies, and Dr. Ernest M. Ligon, in psy- 
chology. 

PEckK, bureau of agricultural economics of 
the Department of Agriculture, has become professor 
of agricultural economics in Iowa State College, 
Ames. 
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JAMES R. THAYER has resigned his position as re- 
search chemist at Parke, Davis and Company, to be- 
come assistant professor of materia medica in the 
California College of Pharmacy, San Francisco. 


Dr. Eart C. O’RoKeE, of the University of Cali- 
fornia, who has been carrying on research in zoology 
for the California Fish and Game Division, has been 
appointed assistant professor of forest zoology in the 
University of Michigan School of Forestry and Con- 
servation. 


Dr. NorBERT WIENER, of the Massachusetts Insti- 
tute of Technology, is visiting professor of physics at 
Brown University, and Dr. Arthur M. Banta, of the 
Carnegie Institution at Cold Spring Harbor, N. Y., 
has been appointed acting professor of biology. Dr. 
William A. Noyes, Jr., of the University of Chicago, 
has been appointed associate professor of chemistry. 


Proressor Dr. CHARLES TERZAGHI, of the Massa- 
chusetts Institute of Technology, has accepted a call 
to a professorship of hydraulics at the Viennese Tech- 
nical High School. 


M. Dacuin has been appointed professor of geol- 
ogy and mineralogy at Bordeaux to succeed M. Men- 


gard. 


DISCUSSION 


SOME NEW LAWS FOR THE SOLAR SYSTEM 


Apropos of A. E. Caswell’s suggested law, namely, 
“the mean distances of the planets from the sun are 
proportional to the squares of simple integral num- 
bers,” the writer wishes to point out the following 
corrections, extensions and other new laws. 

(1) The percentage deviation from proportionality 
to the squares of the integers is double that indicated 


by him. 


(2) Since the earth’s distance is taken as a standard 
in all measurements, one would expect a good reason 
for not assuming its distance to correspond to a 
perfect square of an integer (in this case 5). If 
this is done the deviations from the above law are 
as high as 12 per cent. 

(3) One would expect similar relations to hold for 
the satellites of the planets. For the satellites of 
Mars the ratio 57:8? holds quite closely. For the 
four satellites of Uranus the ratio 5?: 6?: 8?: 9? holds 
poorly. But for the satellites of Saturn and Jupiter 
one must either omit several or resort to initial 
numbers greater than 5? for the nearest satellite. Of 


course, if large integers are to be admitted one may 
get as close a fit as one pleases for almost any dis- 
tribution of distances. On the whole the evidence 
from this source is unfavorable to a deep-seated sig- 
nificance for the relation cited. 

(4) The writer would point out a relation that 
depends strictly on the square root of the distance of 
a planet from the sun or a satellite from its planet. 
It is the velocity, which varies inversely as the square 
root of the distance from the axis of revolution. For 
the planetary system one could then state as a law: 
The velocities of the planets are inversely in propor- 
tion to simple integral numbers. Thus, 


Mean 30.3/mean Nearest 


Planet Period velocity velocity integer 
Mercury ...... 0.2408 10.1006 3 3 
Venus ............ 0.6152 7.3872 4,1 + 
Earth ........... 1.000 6.2832 4.83 5 
en 1.88 5.0924 5.95 6 
Jupiter ....... 11.86 2.7563 11.0 11 
Saturn ........ 29.46 2.0344 14.9 15 
Uranus ........ 84.01 1.4346 21.1 21 
Neptune ..... 164.6 1.1464 26.5 27 


| 
% 
| 
| 
| 
. 
= | 
a 
| 
| 
| 


OcTOBER 4, 1929] 


(5) Another law may be stated, as a consequence 
of Kepler’s third law and the distance relation, 
namely, the periods of the planets are proportional 
to the cubes of simple integral numbers. 

The same integers as above are involved. 

(6) In this connection the writer would bring to 
the attention of American scientists an efiort by 
Viktor Goldschimt' to elucidate some of the numer- 
ical regularities in the distances of planets and satel- 
lites from their axes of revolution. The journal in 
which it occurs is not generally known. He observes 
the distances of the planets to be quite closely in the 
sequence 1/13, 1/7, 1/5, 1/3, 1, 2, 4, 6. The four 
larger planets are considered to have condensed 
together before the group of the four smaller ones. 
A mathematical treatment strictly analogous to the 
phenomena of standing waves in sound, the distribu- 
tion of lines in spectra, the progress of crystallization 
and similar phenomena gives the same law of har- 
monic relations of distances not only for the planets 
but also for satellites. The harmonic sequences are 
as follows: 


Condensations ..... 0 1/3 1/2 2/3 1 3/2 2 3 


Large planets ........ 0 1/2 1 2 3 
Small planets ..... 0 1/3 2/3 1 2 00 
Jupiter’s satel- 

0 1/2 2/3 1 2 
Uranus’ satellites 0 1/2 2/3 1 3/2 ora) 
Saturn inner satel. 0 1/2 2/8 1 3/2 2 oa) 
Saturn outer satel. 0 1 (6/5) 3 © 
Earth moon .......... 0 1 2 


The sequences are brought into line by transforma- 
tions derived from considerations of the dominance 
of certain positions, as the 0, 1 and o in conden- 
sation. 

(7) The writer would further approach the ques- 
tion of the regularities of the spacing of the planets 
from another basie point of view. In brief, consid- 
ering the accurate correspondence of the velocity of 
a planet or satellite inversely to the square root of 
its distance from the axis of revolution, we may con- 
ceive the propagation of a wave of velocity at the 
initiation of revolution to follow the law of a logarith- 
mic spiral. We should then expect the distances of the 
planets as well as their velocities to be represented 
as the radii vectors of a logarithmic spiral. The law 
we would propose is: A small integral number of 
geometric means will determine the positions and 
velocities of all the planets and satellites. This is 
suggested by the well-known properties of such 
spirals. Symbolically, 

log d=nk, or emk=d 
where d is the distance, k is a constant and n is a 
1 Annalen der Naturphilosophie, Vol. V, pp. 51-118. 
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simple integer. <A fairly accurate straight line plot 
is obtained by using values of m for the entire series 


between Mercury and Neptune, 1, 4, 5, 7, 10, 13, 16, 
The 


19 and 21. The interval of 3 predominates. 
velocity, v, is related to the above by the relation 
nk 
log v=k’- 


where k’ is another constant and n the same simple 
integer as above. It follows also that a similar 
logarithmic relation exists for the periods, that is, 
a small number of geometric means will determine the 
periods. If p stands for the period, then 


log p= snk +k* 


where k” is still another constant and n is the same 
simple integer as above. 

Similar relations may be derived for centripetal 
force and the like, but enough has been given here 
to indicate the underlying principle. 

Marias MAuisorr 

New York, N. Y. 


A STUDY OF THE FIRE BLIGHT PATHOGEN, 
BACILLUS AMYLOVORUS, WITHIN 
LIVING TISSUES 

In a previous article Rosen and Groves' showed 
that blossom infection of Japanese (flowering) quince 
may readily be accomplished either by injections or 
by spraying with a water suspension of Bacillus 
amylovorus. The relative ease with which infections 
were obtained by either of these methods suggested a 
reexamination of the methods by which blossom in- 
fections are brought about under field conditions upon 
various hosts. In the meantime, an article by Miller? 
appeared in which stomatal infections were described 
for a young apple leaf and for the “inside of the 
receptacle cups of apple and pear flowers that were 
open when inoculated.” The present note is for the 
purpose of calling attention to the wholly unexpected 
results that have been obtained in petalary infections 
of pear blossoms. A more detailed report, with pho- 
tomicrographs, will appear later. 

When pear blossoms in which the petals are closed 
and tightly clasped together are sprayed with a water 
suspension of B. amylovorus and placed in a moist 
chamber for twenty-four to forty-eight hours, infee- 
tions will commonly occur on receptacles, sepals and 
petals. The number of infections as well as the extent 
of any one individual infection will depend on a num- 
ber of conditions and it can be reported that infee- 
tions may be obtained in great numbers within forty- 
eight to seventy-two hours after inoculation. It seems 


1Jour, Agr. Res., 37: 493-505, 1928. 
2 SCIENCE, 68: 386-388, 1928, 
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that such infections have not been recorded as yet 
in the literature on this disease. 

The main purpose of this note is to direct atten- 
tion to the infections on the petals. When a single 
petal containing one or more localized infections is 
mounted in water and examined under the microscope 
the bacteria can be observed within the living tissues 
without recourse to sectioning or staining. The very 
delicate, translucent, petalary tissues admit of re- 
markably clear views of the interior structures, and 
at magnifications of around 800 the live bacteria can 
be readily observed. For studying the activity of 
micro-organisms within living tissues it would be 
difficult to find more suitable material than these 
petals. Aside from this, any one who has attempted 
to study blighted tissues knows how difficult it is to 
avoid losing large numbers of bacteria in the process 
of obtaining histological sections. 

The forty-eight-hour-old infections take the form 
of dark, discolored spots which are more or less lim- 
ited in size and have a well-defined margin. Under 
the microseope the discolored tissue is readily distin- 
guished from the adjoining healthy part and is seen 
to consist of a zone of cells between which the bac- 
teria can be traced to the very margin of the dis- 
colored region, strongly suggesting that the discolora- 
tion and possibly other pathological phenomena are 
associated with the immediate presence of the bac- 
teria. 

This close association of diseased cells with the 
bacteria is further emphasized by the enormous num- 
bers of rods that are wedged in tightly between the 
cells, numbers far beyond anything that has pre- 
viously been noted or pictured for any blighted 
tissue. For the present it may be briefly recorded 
that a great deal more is involved here than passage 
through intercellular spaces. B. amylovorus within 
petals acts as a strict parasite whose growth and 
reproduction is confined to living host cells. The 
method of penetration and the cytological and patho- 
logical phenomena noted in the infected region will be 
reported later. 

H. R. Rosen 

AGRICULTURAL EXPERIMENT STATION, 

UNIVERSITY OF ARKANSAS 


PROPOSED AMENDMENTS TO THE INTER- 

NATIONAL RULES OF NOMENCLATURE 
1. Art, 19. Amend to read: 

Botanical nomenclature begins for all groups of plants 
(recent and fossil) at 1753 (Linnaeus, ‘‘Species Plan- 
tarum,’’ ed. 1). 

It is agreed to associate genera, the names of which 
appear in Linnaeus’s ‘‘Species Plantarum,’’ ed. 1, with 
the descriptions given of them in the ‘‘Genera Plan- 
tarum,’’ ed. 5 (1754). 
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2. Art. 49 bis. Amend by eliminating the words: 
‘‘starting from Fries, Systema, or Persoon, Synopsis’’; 
and for the words ‘‘teleutospore or its equivalent’’ sub- 
stitute the words: ‘‘uredospore or teleutospore (sporo- 
phyte).’? 

Also replace the first example by the following: The 
names Aecidium Pers., Roestelia Reb., Aecidiolum 
Unger. and Peridermiwm Chev. designate different states 
of the gametophyte in the group Uredinales. The 
generic name Aecidiwm Pers. [in Gmel. Syst. Nat. II. 
(1791)], belonging to a gametophytie state can not dis- 
place Gymnosporangium Hedw. f., [DC. Fl. Fr. II. 
(1805)] based upon the sporophyte. 

3. Add the following genera to the list of Nomina 
Conservanda: Uromyces (Link) Unger, 1833 (in place 
of Nigredo Rouss., 1806, Caeomurus (Link) 8S. F. Gray, 
1821, or Pucciniola March., 1829); Puccinia Pers., 1794 
(in place of Puccinia [Micheli] Adans., 1763, or Puc- 
cima Willd., 1787); Gymnosporangiwm Hedw. f., 1805 
(in place of Puccinia [Micheli] Adans., 1763; Melamp- 
sora Cast., 1843 (in place of Uredo Pers., 1794). 


Comments: In the considerable number of replies 
to the circular letter distributed to many botanists 
early in March, and printed in Mycologia (21: 172- 
174), there was almost unanimous agreement to the 
proposed amendment to Article 19, as given above. 
The replies came from leading writers in systematic 
botany, mycology, algology, bacteriology, paleobot- 
any, bryology and other divisions of the subject. 

The proposed amendment to Article 49 bis., as 
previously suggested by the author, met with decided 
opposition. As now worded, it has the effect to 
restore the original intention of the “Rule,” as 
adopted at Brussels. It eliminates the aecidiospore, 
and thereby disposes of many recent combinations, 
to which much objection has been made. It retains 
the uredospore, which belongs to the same state of 
the fungus as the teleutospore, for otherwise many 
familiar names would be rejected, such as Coleo- 
sporium Ipomoeae Burr., Uromyces Fabae deBary, 
U. appendiculatus Fries, Puccinia glumarum Erikss. 
and Henn., P. Porri Wint. and other generally ac- 
cepted names. It also conserves such names as Puc- 
cinia graminis, P. sessilis, P. coronata, P. Poarum, 
P. limosa, ete. 


J. C. ARTHUR 


PuRDUE UNIVERSITY 


ODD STORIES ABOUT SCIENTIFIC NAMES 


Tue other day I was swapping taxonomic yarns 
with a fellow entomologist and it occurred to me 
that there must be many readable stories of that 
kind that have not yet been published. So I am 
sending two of those stories, that I told, to SclENCE 
with the idea that perhaps other zoologists and bota- 
nists will send others in from time to time, so that 
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eventually a large number of hitherto unrecorded 
yarns may be found in print. 

When the Fluted Scale was doing great damage to 
the citrus groves of California, it became rather gen- 
erally known by its generic name Icerya. People in- 
quired the meaning of this strange word. A scien- 
tific man with some philological knowledge wrote a 
letter to the Los Angeles Times (in 1888, I think it 
was) in which he explained that it was one of those 
unfortunate bastard names derived from two lan- 
guages—the Greek isos, meaning straight, and the 
Latin cerum, meaning wax—the names evidently 
being descriptive of the straight waxy secretions of 
the insect. This was plausible and ingenious. But 
to those of us who knew that Signoret, the French 
authority, named it after Dr. Icery, of Mauritius, 
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who sent him the original specimens, the Times letter 
was a rather good joke! 

Many years ago a writer in Mexico established a 
genus which he called Freisuila for certain curious 
insects of the family Psyllidae. We puzzled long 
about the possible etymology of this name. It 
stumped the best zoological philologists in Washing- 
ton. Years later I met the Mexican savant and 
asked him about it. He told me that he had a great 
reverence for his old master, Alfredo Dugés, of 
Guanajuato, and that he had named this genus after 
his master’s wife’s maiden name—Louisa Frey— 
putting it in anagrammatic form. . 

Will Scrence open its columns to botanists and 
zoologists who may think it worth while to send in 
other curious stories like these? 0, 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


NEW METHODS IN THE STUDY OF FOSSIL 
SHARK TEETH 


Srvce Mid-Paleozoic times sharks have been an im- 

portant type of marine life. Unlike other forms of 
fish, however, they have been marked throughout their 
range of development by the possession of a carti- 
laginous skeleton which is incapable of preservation 
in fossil form except under unusual conditions. Stud- 
ies in their evolution in bodily form and structure, 
therefore, are generally relegated to the field of theory 
and conjecture. 
- It is true that sharks have at different periods 
shown tendencies of developing partially calcified 
skeletons, but the process has never developed beyond 
the point of a slight caleareous strengthening of the 
cartilage in some forms, and in others the formation 
of rings of the same material imbedded in the verte- 
brae. At times, also, they have developed protective 
caleareous tubercles and spines capable of preserva- 
tion as fossils, but of doubtful value in establishing 
relationships because these features are merely the 
result of specialization. Early in their development, 
however, and due to their predaceous habits, the 
sharks acquired a remarkably efficient dentition which 
they have retained ever since. Many of these teeth 
are found to-day in perfect condition, and form the 
basis of most studies of extinct sharks. 

Soon after the death of an individual shark the de- 
cay of the cartilaginous jaws results in the teeth be- 
coming separated and scattered over a wide area. 
Very rarely are more than several teeth from the same 
individual found in one place, and since a single shark 
may have had as many as several hundreds of teeth 
the reconstruction of the dentition has been almost 


impossible. This not only affects the determination 
of the number of teeth of the different species but the 
classification of the teeth themselves, since in the same 
jaw the forms of the teeth varied greatly. 

As a result of this unfortunate situation the clas- 
sification is in a chaotic condition, and is probably 
correct only as far as determination of family. In 
many instances teeth originally adjacent in the jaw of 
an individual shark have shown differences sufficiently 
great that they have received separate specific names; 
or the differences may have been so marked as to lead 
to their being placed in different genera. Several 
such cases are known, the errors becoming evident 
only in the rare instances when the teeth were finally 
discovered in their proper relationships. Naturally, 
the result of such unsound interpretations has been 
that in both laboratory and field work little geologic 
importance is now attached to fossil shark teeth. The 
writer believes, however, that examination of them on 
an entirely different basis from outward form will 
result in positive determination of species, and that 
such fossils will become of great value in stratigraphic 
geology. The basis of this new method of determina- 
tion is the proven fact that in the same species, no 
matter to what extent the teeth may vary in form or 
in number, they all show the same internal structure, 
and in no two species is this structure identical. Be- 
sides enhancing their value in stratigraphic work, the 
possibility of their certain identification in the future 
makes them of great importance in studies of mor- 
phology. 

With this fact in mind the writer has undertaken to 
examine the collection of fossil shark teeth in Walker 
Museum at the University of Chicago. This collec- 
tion, though large, is far from complete. Because of 
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this fact and the difficulty of securing specimens from 
other museums it will be impossible to describe all the 
known fossil teeth. Therefore it is hoped that others 
who may have supplementary material available will 
be sufficiently interested in the work to communicate 
with the writer. 

The study requires that microscopic sections of the 
teeth be made, since their interior structure is very 
minute. At least three sections must be made of each 
tooth, and, if the tooth is large, enough more to show 
all its characteristics. It is also necessary that these 
sections be made so that they correspond in position 
with those of other teeth in order to establish a uni- 
form basis of comparison. The three standard sec- 
tions comprise: one of the grinding or biting surface 
(called the crown section), one taken parallel to the 
crown section through the tooth at a point about half 
way down the side (called the medial section) and one 
taken vertically from root to biting surface (called 
the vertical section). In order to facilitate compari- 
son of the teeth, microphotographs are made of each 
section. 

The description of the teeth on the basis of micro- 
seopie structure will require a new system of nomen- 
clature. The problem resembles very much that of 
the description and classification of the bryozoans 
which was so admirably accomplished by Ulrich and 
Bassler. The introduction of descriptive terms new 
to the science necessitates adequate definition of them 
as an introduction to the study. Familiar terms such 
as enamel, root, pulp, ete., will be used whenever 


possible. 
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The work of sectioning and photographing the teeth 
is almost complete for the Psammodont and Petalo- 
dont families of the Walker Museum collection. 
When the other families are finished the work of 
reduction of species and the correction of classifica- 
tions will be undertaken. It is possible that enough 
teeth of a single species may be present in the col- 
lection to warrant the reconstruction of the dentition 
of some forms. 

It is the writer’s hope that as a result of this study 
the geologist engaged in field work of either paleon- 
tological or stratigraphical nature, or both, will re- 
gard fossil shark teeth as valuable additions to his 
collection, since it will no longer be necessary to com- 
pare them with hundreds of others in books or in 
collections to make doubtful determinations. Under 
the new plan the geologist will make sections of the 
teeth as indicated above, and after carefully noting 
the characteristics by microscopic examinations he 
will be able to make positive determinations by either 
the trial and error method or by elimination. It is 
only when such positive identifications are possible 
that fossils become of stratigraphic value. In this 
connection the stratigraphic range of each of the 
species studied will be established wherever possible. 
Such information in table form will be an important 
part of the paper. 

This work is being done under the supervision of 
Dr. Carey Croneis and Dr. Alfred S. Romer, of the 
department of geology (paleontology division) of the 


University of Chicago. Don L. CARROLL 


UNIVERSITY OF CHICAGO 


SPECIAL ARTICLES 


THE INTERNAL TEMPERATURE OF THE 
EARTH’S CRUST 

Recent investigations in the utilization of the 

earth’s internal heat led the author to consider the 

possibility of obtaining an equation which would rep- 

resent the average temperature gradient of the 


_ earth’s crust. The use of the linear gradient of 1° F. 


in 55 ft. is not satisfactory because it leads to large 


errors at even shallow depths. 
Kelvin’s equation (Thomson and Tait, “Treatise on 


Natural Philosophy,” vol. 2, p. 458, 1883) which 
yields the solution, 


dB and dx Vonkt € (1) 
x 
where B= okt and in which © is the temperature, 


z is the depth, k is the coefficient of thermal diffusiv- 
ity, and ¢t is the time since the earth was at the initial 
temperature of @o, is unsatisfactory, because it neces- 


sitates assumptions which are not in accord with the 
facts. Consequently, this equation is more of hypo- 
thetical than of practical value. Kelvin’s equation 
has considerable theoretical background, being the 
solution of the well-known Fourier equation for as- 
sumed limiting initial conditions. The equation, 
however, takes no account of internal heating which 
may arise from causes other than the origina] molten 
condition, such for example as those of radioactivity, 
chemical activity, and the like, which have been amply 
demonstrated as effects which can not be neglected. 
Furthermore, even when using a value for the earth’s 
age which gives a geothermal gradient equal to known 
measurements, the computed temperatures have an 
almost linear relation to the depth for the first few 
miles, which is within the measured limits and the 
discussion in this note. 

Butavand (Butavand, Le Génie Civil, May 10, 
1919) and Lees (Lees, Proc. Royal Soc., 83 A: 339, 
1909) have proposed equations for the geothermal 
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temperature, but they were principally concerned with 
topographical configurations. 

It is quite apparent that the ratio of the measured 
depths of the earth’s crust to the earth’s diameter is 
so small as to preclude any consideration of curva- 
ture. The sole question is one of the linear propaga- 
tion of thermal disturbances in a_heat-generating 
body, and the problem is concerned in the method of 
generation only to the extent of determining whether 
or not the heat liberated is a function of the tem- 
perature. 

It is very easy to show that the rigorous differen- 
tial equation for the linear propagation of thermal 
disturbances within a heat-generating body is given by 


d 
(2) 


k dx? + Q 
where k is the thermal conductivity, c is the specific 
heat capacity, and @ is the density of the material. 


In the steady state in which J, =O, this becomes 


k (3) 


Consider now a complex exothermic chemical reac- 
tion of the order 


aA+bBt+eE+----—---- (4) 
in which case the velocity of the reaction is 
d 
Oye -- - - - (5) 


where C is the concentration and K is the specific 
reaction rate. Since a differential change in concen- 
tration, dC, gives rise to the liberation of the differ- 
ential quantity of heat, dH, consequently 


dH 


ac 


If the reaction is essentially one of constant velocity, 
then 
Q=mK (7) 


where both m and n are proportionality constants. 

Harcourt (Harcourt, Phil. Trans. Roy. Soc., 212: 
187, 1913) has shown that for a variety of chemical 
reactions the following relation holds between the 
specific reaction rate and the temperature: 


K= pe (8) 


where p is a proportionality constant and vy is an 
exponent to be determined experimentally. Hence 
we have in the steady state 


kj = (9) 


and finally, placing u ==? 


(10) 


up’ 
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This differential equation expresses the temperature 
at any point perpendicular between two plane sur- 
faces in chemically exothermic media after the steady 
state has been attained. By the use of the integrat- 


d® 
ing factor, 2-77 dx, it can be reduced to the form 


d# 

but, as far as the author is aware, no general solution 
of this integral can be given. It can, however, be 
integrated for certain values of v, such as v=1 and 
v=3 (Pierce, “A Short Table of Integrals,” 1910, 
pp. 20, 34), but the value of v is an unknown quan- 
tity. When v=1, the exponential equation 


(12) 


where @s is the surface temperature, is a solution. 
When v=3, the solution is a transcendental quadratic 
in © which can not be simply solved to give © as a 
function of x. The form of the solution, however, 
suggests that it would lead to a complicated exponen- 
tial function. If »=0, as would be the case if radio- 
active disintegration were the cause of heat liberation, 
since it has been fully demonstrated by Fajans 
(Fajans, “Radioactivity,” 1922, p. 13), by Bronson 
(Bronson, Proc. Roy. Soc., 78 A: 494, 1906), by 
Schmidt (Schmidt, Phys. Zeit., 9: 113, 1908), by 
Curie and Onnes (Curie and Onnes, Le Radium, 10: 
181, 1913), and by others that the phenomenon is 
independent of all physical conditions, high tempera- 
ture included, the solution becomes a simple quadratic 


‘ (Pierce, op. cit., p. 16) 


(13) 


From measurements on the temperatures in deep 
wells made by Van Orstrand, Hallock and others 
(Darton, U. S. Geol. Survey Bul. 701, 1920) the 
constants of equation (12) and equation (13) can 
be computed as a=0.000146, A=0.00828, and 
B= 0.000000816. 

Now it is very easy to show by equating coefficients 
that 


$-6,+Ax+ Bx? 


Q 
0.000000816. 


According to Joly (Joly, “Surface History of the 
Earth,” 1925, p. 90) the average radioactive content 
of deep-seated basalts which have poured out of the 
continental surface amounts to about 1.610 
grams of radium and 0.8 x 10-° grams of thorium per 
gram of basalt. Assuming a mean density of 3.0, 
the average evolution of heat by radioactivity within 
the earth’s crust amounts to approximately 0.33 x 10-*? 
gram calories per second per cubic centimeter of rock. 
In English units this is equivalent to Q = 0.371 x 10-*° 


(14) 
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B.t.u. per sec. per cu. ft., so that finally we have for 
the thermal conductivity of basalt, k=0.0000227 
B.t.u. per ft. eubed per deg. F. per sec., or in metric 
units k= 0.00549 gram eal. per em cubed per deg. C. 
per see., which agrees with the values of specific con- 
ductivity of granite, continental rock, basalt and 
sandstone, as quoted by Joly (op cit., p. 72). That 
is to say, radioactivity alone can account for the 
known temperature of the earth’s crust down to 8,000 
feet. 

Caleulations of temperature in the earth’s crust 
made with the two foregoing equations check exceed- 
ingly well, on the whole, with the temperature mea- 
surements that have been made by Van Orstrand, 
Hallock and others (Darton, op. cit.) on the world’s 
deepest wells. Care must be exercised in applying 
the formulae to oil and Artesian wells, unless the 
depth of the source of flow be accurately known, for, 
if the seepage is from a greater depth than the bottom 
of the well, the temperature of the discharge will be 
far higher than the computed quantity. On the other 
hand, if the well taps a fissure short of the bottom, 
the temperature of discharge will be less than the 
computed value. Departures from the computed 
values may be attributed also to variations in the 
thermal conductivity of the rock. Of course the con- 
stants may be suitably modified for local conditions. 

FranK M. GENTRY 

LEHMAN BROTHERS, 

NEw York, N. Y. 


A BLUE MUTATION IN THE RAT (MUS 
NORVEGICUS) 


In a genetic study of hypotrichosis or so-called 
hairlessness in rats two young in a litter of nine were 
found to be colored unlike any that had appeared 
before among more than 2,500 individuals, They 
were light yellowish or reddish gray in color, produced 
apparently by a dilution of the black. 

All our stock went back on the paternal side to 
one “hairless” male captured at Farmington, Illinois, 
and on the maternal side to albino females from the 
Wistar Institute. The immediate father was un- 
known, though it was one of six males which together 
with the mother had been used by the division of 
physiological chemistry in some experiments with 
eystine and after being returned were held as stock 
animals. Only the one litter was produced, though 
the female was kept for twelve months after pro- 
ducing the litter with the unusually colored young. 

Both these young were females and one died at 
five weeks of age. The other female was mated to 
both intense colored and albinos, intense colored 
progeny from both kinds of matings being produced 
as indicated in Table I. 
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TABLE I 
MATINGS AND PROGENY OF DILUTE FEMALE 


Number of Color of 


Mated to 
young young 
8 Intense 
12 Intense 


That this character is not in the color series is 
shown by the production of intense from matings 
with albinos. 

Subsequent matings of heterozygous intense inter 
se, heterozygous intense with dilute, and dilute with 
dilute were made with results as given in Table II. 


TABLE II 
VARIOUS MATINGS INVOLVING DILUTION 


Mating Number Color 
of progeny Intense Dilute 
52 36 16 
128 63 65 
5 5 


* d=dilution, D=allelomorph (intensity). 


Agouti, non-agouti, hooded and non-hooded were 
other factors involved in these crosses, but results of 
these will be left for consideration after linkage 
studies are complete. 

When agouti is absent the color of the mutant is 
very similar to the dilute black or “blue” of mice, 
rabbits, cats, dogs and Mus rattus. Dr. W. E. Castle 
mated a dilute gray male which I sent him to red- 
eyed yellow females of the formula rrCeHhaa, From 
these matings the following kinds were produced : 

Gray self 
Gray hooded 
Black self 
Black hooded 
Albinos 


The male was probably of the formula RRCcHhAa 
and homozygous for the new factor which tentatively 
is designated d. The red-eyed females would be 
homozygous for D. 

Since this color had not previously appeared among 
some 2,500 descendants of the original stock, it ap- 
pears probable that this is a recent mutation, though 
being a recessive it may have been carried some time 
before appearing. 

In the light of the fact that it has not been reported, 
as far as I ean discover, it is probably a new mutation 
in the rat, which causes a dilution of the black pro- 
ducing blues analogous to the so-called blues found 
in some other mammals. 

ELMER 

DIVISION OF ANIMAL GENETICS, 


COLLEGE OF AGRICULTURE, 
UNIVERSITY OF ILLINOIS 
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SCIENCE—ADVERTISEMENTS 


For Students 


The Popular “I'S” Microscope 


One most popular and extensively 
used microscope by high school and 
college students for biological work 
is the FS model. Special equipment 
gives it a range of magnifications 
adequate to meet the requirements 
of work in the scholastic laboratory. 
Easy to manipulate and of sturdy 
construction, it is an excellent in- 
strument for the student unused to 
handling the microscope. 


There is a series of FS models, 
some are entirely adequate for ele- 
mentary work, others are adapted 
for more critical observations. 


Write for complete information on these modeis. 


Bausch & Lomb Optical Company 


632 St. Paul St. Rochester, N. Y. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


TWIN CARBON 

CARBON is the latest chemical element to be shown to 
have a twin. Last winter two California physicists 
showed that oxygen, long supposed to be single, was not 
only double, but triple. Now Dr. Arthur S. King, of the 
Mount Wilson Observatory, and Dr. Raymond T. Birge, 
of the University of California, have found a kind of 
carbon that is heavier than the ordinary form. Carbon 
is one of the most essential elements in living matter. 

These experimenters heated carbon in a vacuum in an 
electric furnace to a temperature around 5,000 degrees 
Fahrenheit. When the light that is emitted was analyzed 
with a spectroscope, the usual bright bands of the 
spectrum appeared, including a very prominent red one. 
Close to this, however, the photographs showed another, 
very faint, and previously unknown. 

Ordinary carbon is of mass 12, in the scale used for 
measuring the mass of the atoms. Dr. King and Dr. 
Birge announce that the new band can be explained by 
the presence along with ordinary carbon of another kind, 
or isotope, of mass 13. They are unable to estimate the 
relative proportions of the two kinds, but the heavier 
isotope must be present in very small quantities, for the 
band is hundreds of times as faint as the strong one. 

Isotopes, or forms of the same element having different 
weight atoms, were first discovered in connection with 
studies of radium and similar elements. A few years ago 
Dr. F. W. Aston, of England, proved that a number of 
common elements consisted of as many as six or more 
isotopes. Last year Dr. W. F. Giauque and H. L. John- 
stone, of the University of California, following up a lead 
given by Dr. King, showed the existence of three oxygen 
isotopes, weighing 17 and 18, as well as the ordinary kind, 
weighing 16. 


EXPLORATION BY COLONEL LINDBERGH 
FOR LOST MAYA CITIES 

WHEN Colonel Lindbergh and Carnegie Institution 
archeologists fly over the jungles of northern Central 
America and Mexico in search of lost Maya cities, they 
will be adding a new method to the scientific exploration 
of ruins of one of the world’s most interesting civiliza- 
tions. 

Buried beneath almost impenetrable tropical forests in 
the Yucatan Peninsula, Guatemala, Honduras and British 
Honduras, there are the remains of populous cities that 
flourished long before the time of Columbus. Many of 
these abandoned cities, rich with artistic temples and 
monuments, lie hidden, unseen by modern eyes. On foot, 
tediously hacking a path through the tangled growth, an 
explorer might pass within a few hundred yards and yet 
not find the ruins. From the air, a few hours’ flying may 
reveal not one, but several, hitherto unmapped and pos- 
sibly totally unknown Maya cities. 

Such is the expectation of Colonel Charles A. Lind- 
bergh and of Dr. Oliver Ricketson, of the Carnegie In- 
stitution, who will fly with him in a Pan-American Air- 


ways airplane. Their base at Belize, British Honduras, 
is nearly in the center of the region that from before the 
time of Christ until about the year 1500 the Maya in- 
habited. To-day the descendants of the race that showed 
such accomplishments live in the same area in a primitive 
state, unmindful of their glorious past. 

Colonel Lindbergh’s aerial photographic experience ob- 
tained on recent flights over the southwest will prove use- 
ful on the projected flying over the Maya country. It is 
expected that he will act as photographer as well as pilot 
and that Dr. Ricketson will do the mapping that will 
allow land parties to reach and excavate the cities that 
are discovered. 

The cooperation between the Pan-American Airways 
and the Carnegie Institution of Washington links two 
organizations that are pioneering in the rediscovery of 
Central America. The projected airlines of the Pan- 
American Airways pass near such cities as Chichen Itza, 
Copan and Etzna, which archeologists of the Carnegie 
Institution have excavated and studied. 

The airplane in Middle America can duplicate the re- 
markable feats achieved in England, where O. G. 8S. Craw- 
ford, air corps observer, has discovered Roman towns and 
trenches by means of air photography. These trenches 
and streets were long since plowed over by British farm- 
ers and were presumably lost forever to the knowledge of 
historians, but where the ground was once disturbed, the 
texture of the soil has been altered, and the crops planted 
there are apt to be greener and more luxuriant. The air 
camera or the keen eye of the airplane observer can often 
trace the exact plan of the vanished town or fortress. By 
some such method the stone highways which the Maya 
built to connect their important cities can probably be 
traced. 

It is only a few years ago that the existence of these 
smooth stone roads, 30 to 60 feet wide, was discovered. 
Dr. Thomas Gann, who found sections of the roads in the 
forest near Coba, concluded that the Mayas could not 
have needed such highways for traffic, since they had no 
wagons or beasts of burden and since they would have 
found dirt roads suitable for their long journeys. The 
roads, he believes, must have been laboriously constructed 
over long distances between religious centers for use by 
the religious processions of priests, votaries and sacri- 
ficial victims. 

One highway for which search will be made is the road 
which Dr. Gann believes must have stretched from Coba 
to Cozumel Island to which the Maya made religious 
pilgrimages. Another may have led from Coba to 
Chichen Itza, famed religious city, sacred to the deity 
known as the Plumed Serpent. 

The airplane archeologist has an opportunity to ‘‘dis- 
cover’’ Middle America in pioneer fashion. The sixteenth 
century Spaniards who discovered Yucatan and the Aztec 
cities wrote excited, glittering accounts of gold and jewels 
and beautiful women and marble palaces. But their tales 
were considerably discounted by sober stay-at-homes, who 
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Just Published 


New third editions of 


PRINCIPLES ANIMAL BIOLOGY 


LABORATORY DIRECTIONS 
IN PRINCIPLES OF ANIMAL BIOLOGY 


By A. FRANKLIN SHULL 
with the collaboration of 


GEORGE R. LaRUE and ALEXANDER G. RUTHVEN 
of the University of Michigan 


McGraw-Hill Publications in the Zoological Sciences 


Principles of Animal Biology, 405 pages, 6x9, 266 illustrations, $3.50 
Laboratory Directions in Principles of Animal Biology, 93 pages, 6x9, $1.00 


proach to biological science is through the presentation of great gen- 


&F this new edition the authors reaffirm their conviction that the best ap- 
eralizations and fundamental principles. 


The intimate relation between funetion and structure is emphasized by 
combining the chapters on morphology and physiology of higher types. The 
combined discussion is divided into several chapters in recognition of distinct 


types of physiological processes. 

The account of cell structure and cell physiology has been rewritten to 
emphasize still more strongly the fundamental features, and to include some of 
the most recent conclusions of the general physiologists. 

The chapter on Genetics has been strengthened by the inclusion of an 
adequate account of linkage and sex-linkage, by revision of the problems and 
by the inclusion of additional problems. 

The entire book has been thoroughly revised to reflect new discoveries and 
altered points of view. 

Shull’s PRINCIPLES OF ANIMAL BIOLOGY has been widely used in 
previous editions. In fact this past year it has been in use in 87 colleges. 


Send for copies on approval 


McGraw-Hill Book Company, Ine. 


PENN TERMINAL BUILDING 
370 Seventh Avenue New York 
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reflected that the Spaniards were not calm scientific ob- 
servers and were merely trying to prove the importance 
and worth of their voyage of conquest. 

Ninety years ago, an adventurous American, John L. 
Stephens, went into the Yucatan jungle and proceeded to 
discover the Indian cities again for the world at large. 
His verdict on the bas-reliefs and paintings which 
adorned the official buildings of the ruined cities was that 
‘‘in justice of proportion and symmetry they have ap- 
proached the Greek models.’’ 

After Stephens came a long series of archeologists, all 
of whom have been kept busy discovering the Mayas and 
the Aztecs. There are 1,200 sites in Mexico alone which 
are pronounced of archeological importance, and no one 
can guess how many more lie buried in inaccessible cor- 
ners of the region. 

The airplane offers a rapid method of discovering this 
much discovered country. More than that, it offers the 
possibility of revealing plans and explaining mysteries 
which could not be solved otherwise. 


LIBERIAN RUBBER CLEARINGS 

BOTANIZING over thousands of acres of tropical African 
treetops, a privilege unique in the history of plant col- 
leeting, is reported by G. Proctor Cooper, of Yale Uni- 
versity, who has returned from the new Firestone rubber 
plantations in Liberia. 

In order to make room for the great stretches of rubber 
seedlings, vast stretches of virgin jungle timber had to be 
felled. This laid the tops of the trees, where the best 
tropical botanizing is always to be had, literally at the 
collector’s feet; and he has brought back one of the 
richest assemblages of tropical forest specimens that ever 
entered this country. 

A principal object of Mr. Cooper’s collecting was the 
timber itself. He has obtained logs of 130 species of 
trees, ranging all the way from the light and punky cork- 
wood to the flinty red ironbark. These woods will be 
tested for strength and other properties in the Yale For- 
est School laboratory. In addition to the logs there are 
boards sawed out by hand, in the primitive native saw- 
pits, and these will be tried out for their carpentry and 
furniture value. 

So little is known in America about the flora of West 
Africa that arrangements have been made by Professor 
Samuel J. Record, who has charge of the tropical work 
at Yale University, to have the trees and other plants 
identified at the Royal Botanic Gardens at Kew, England. 
Duplicate sets of specimens have also been shipped to 
the Natural History Museum in London and the Imperial 
Institute at Oxford. 

Collections were also made of birds and forest insects, 
mostly butterflies and beetles. Dried bark, leaves and 
fruits of 75 tree species used by native wizards and 
medicine-men will be studied by pharmaceutical chemists. 
Some of these plants, used as poisons by the natives, 
have properties still unknown to white men. 


ORIGIN OF TROPICAL HURRICANES 
TROPICAL hurricanes are long-distance travelers, for 
many of them originate a thousand miles east of the 


West Indies. The vicinity of the Cape Verde Islands, 
off the west coast of Africa, is one of their favorite 
breeding grounds, especially at this time of year. 

These hurricanes all originate somewhere over the 
Atlantic Ocean in the tropics north of the equator. Calm 
air, high temperature and humidity are the most favor- 
able conditions for the formation of a hurricane. Such 
conditions are most likely to be fulfilled in the ‘‘dol- 
drums’’ of the North Atlantic in the late summer or early 
fall. Hurricanes may, however, occur at any time of 
year, or in other places. They also occur in the Pacific 
and Indian Oceans. Those of the southern hemisphere 
differ from those of the West Indies in one important 
way. The winds of the northern hurricanes spin in a 
direction opposite to the hands of a clock, while those in 
the southern ones spin clockwise. 

As a result of the counter-clockwise spin of West In- 
dian hurricanes, and the fact that they move westwards, 
their advent is always preceded by northerly winds, and 
followed by winds from the south. 

Usually the Atlantic hurricanes travel northwesterly 
from their birthplace until they reach the region of the 
American coast, then they curve northwards, sometimes 
missing land completely, but menacing shipping along 
the north Atlantic coast. 

One of the most famous of all tropical hurricanes was 
the one that devastated Galveston, Texas, in September, 
1900. In September, 1926, Miami, Florida, was severely 
damaged. The hurricane that struck Palm Beach a year 
ago, causing the loss of hundreds of lives and $25,000,000 
property damage, was of a similar type. 

Though the autumnal equinox cccurred on Monday, 
September 23, it is a mere coincidence that a number of 
these storms oceur during September. The sun ‘‘ crossing 
the line’’ does not make conditions any more favorable 
for them. 


A NEW ANESTHETIC 

A NEW anesthetic which puts patients to sleep so 
pleasantly and easily that they ask for more has been 
reported by Dr. J. S. Lundy, of the Mayo Clinic, and Dr. 
R. M. Isenberger, professor of pharmacology of the Uni- 
versity of Kansas. Fewer unpleasant after-effects and 
far less danger than many of the local anesthetics are 
claimed for this new aid to surgery, which has the name 
of iso-amylethyl barbituric acid. 

The work grew out of the old problem of how to offset 
the bad effects of some local anesthetics. Many investi- 
gators have sought means of avoiding the occasional cases 
of poisoning by cocaine. Accordingly, procaine, a syn- 
thetic product, was developed as a substitute for cocaine. 
However, bad reactions occasionally follow — the use 
of procaine. Drs. Isenberger and Lundy, following along 
the line of some previous workers, found that certain sub- 
stitution products of barbituric acid gave protection 
against convulsions from procaine. They reported their 
work with iso-amylethyl barbiturie acid about a year ago. 

In the course of a year’s further work, Dr. Lundy has 
used iso-amylethyl barbituric acid, experimentally, and 
for the benefit of patients, over a thousand times. He 
has given it by mouth before administering local anes- 
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Announcing 


Hillebrand and Lundell’s 
Inorganic Analysis” 


With Special Reference to the Analysis 
of Metals, Minerals, and Rocks :: :: 


By the late Dr. D. F. HILLEBRAND and Dr. G. E. F. LUNDELL 
U. S. Bureau of Standards 


This is a book that will greatly interest all chemists engaged in inorganic 
chemical analysis—in industrial plants, research laboratories, universities and 
government and state laboratories. Teachers of Analytical Chemistry and ad- 
vanced students will find it invaluable. 


It contains new data: 


The majority of the procedures are based on data obtained by the authors 
in the course of analyses of thousands of rocks and minerals. The book there- 
fore contains a great deal of hitherto unpublished results of research, as well as 
considerable new data, none of which have previously appeared in book form. 


2. Fills a definite need in the Chemistry Field: 


While there is ample material on methods applied to the analysis of pure 
compounds, there is a great need for the development of quantitative procedures 
that can be applied to the separation or determination of substances in complex 
mixtures. This book aims to fill this demand by stressing the preparation of the 
solution for the determination that is to be made rather than prucesses that can 
be used with certainty only in the specific applications for which they were 
devised. 


3. It is comprehensive and practical: 


The book is divided into five parts, dealing with the following general 
topics: General Considerations; The Determination of the Elements; Silicate 
Rock Analysis; Carbonate Rock Analysis; Miscellaneous Methods of Analysis. 


929 Pages 6 by 9 $8.50 


John Wiley & Sons, Inc. 


440 Fourth Avenue, New York 
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thesia and the apprehension from which some patients 
suffer before an operation has been lessened in this way. 
Moreover, convulsions, that occasionally come on from the 
use of procaine, have not appeared in any cases in which 
iso-amylethyl barbituric acid has been used. 

Also, following the work of Zerfas, Lundy has used this 
product, by injection into a vein, to produce all or part 
of the general anesthesia in 273 major operations. Sur- 
geons who have employed it in this way have found that 
patients wish to have it again if, for any reason, they 
need to have another operation. It quiets patients before 
operation and adds to their comfort after operation by 
producing a semi-conscious state for some hours after 
they have returned to bed. Nausea and vomiting are 
greatly lessened or entirely eliminated. 

More work must be done on this subject before the 
product will, or should be used as commonly as morphine, 
ether and nitrous oxide now are used in general anes- 
thesia. For some time, as with any new procedure in 
medicine, cases in which the substance is to be used must 
continue to be carefully selected to eliminate risk. How- 
ever, with the interest that has been aroused by this 
work, by the use of carbon dioxide at the end of inhala- 
tion anesthesia as advocated by Dr. Yandell Henderson, 
of Yale, and by the report on the use of cyclo-propane 
that was given recently by Dr. G. H. W. Lucas, of Phila- 
delphia, and Dr. V. E. Henderson, of Toronto, at the 
Thirteenth International Physiological Congress, patients 
who must undergo operations may, in the near future, 
be freed from the dread that some of them have of being 
put to sleep. 


ITEMS 

Meat and meat products are responsible for most 
food poisoning outbreaks, members of the American 
Public Health Association were told at their meeting 
in Minneapolis by Drs. Thomas G. Hull and Lloyd 
Arnold, of the Illinois State Department of Health and 
the University of Illinois College of Medicine. When 
much meat is eaten, the bacteria normally found in the 
small intestine, where meat is chiefly digested, are dis- 
turbed. The germ-killing action normally occurring in 
the small intestine is interfered with for six hours after 
a meat meal. Thus when germs are taken into the system 
with a meat meal, they have a good chance to develop 
and cause illness. Material containing a germ frequently 
implicated in food poisonings will produce irritations of 
stomach and intestines when it has been added to fresh 
meat, but no poisonous effect can be seen when the same 
material is added to a bread and milk diet. 


TULAREMIA, newly discovered disease of rabbits, rodents 
and men, may also affect cats, muskrats, pigeons, ring- 
necked pheasants, grouse and quail, it appears from 
studies reported to the American Public Health Associa- 
tion by Dr. R. G. Green and E. M. Wade, of the Univer- 
sity of Minnesota and the State Department of Health. 
This new disease which has caused much concern in pub- 
lic health circles, is acquired by men who handle infected 
animals. The fact that many more kinds of animals may 


have the disease greatly increases the danger to human 
beings by increasing the possible sources of infection. 


Kustproor steel is easily welded by the acetylene- 
oxygen process and is even more rustproof after welding 
than before due to loss of carbon, silicon and manganese 
during melting. These findings by W. Hoffman, German 
metallurgist, have just been announced by the National 
Advisory Committee for Aeronautics at Washington. 
The physical characteristics of rustproof-steel welds are 
better than those of soft-steel welds but the hardness of 
the metal due to welding must be removed by heat treat- 
ment. The rustproof steels most used contain large per- 
centages of chromium or chromium and nickel. 


PaRIS GREEN, foe of potato beetles and-other insect 
pests, promises victory in the war which California is 
waging against termites, sometimes called ‘‘ white ants,’’ 
destroyers of millions of dollars’ worth of wood-built 
structures annually. The effectiveness of the Paris green 
dust depends first on the cleanliness of the termites. 
They are forever licking themselves clean, and thus swal- 
low the deadly powder. After they have died or are very 
notably weakened, a second termite habit comes into play. 
The insects are cannibals through thrift; they eat up 
their deceased relatives. It does not matter if the dead 
termite met its end through poison; it gets eaten anyway. 
Thus the same dose of Paris green may do away with sev- 
eral termites in succession. 


PEACEFUL passenger ships and fast cargo vessels now 
mount on their decks rangefinders such as heretofore have 
been seen only on ships of war. At the Shipping, En- 
gineering and Machinery Exhibition at Olympia there 
were exhibited these new additions to navigation equip- 
ment capable of accurately determining the range of ob- 
jects 500 to 25,000 yards distant. Modeled after the 
same type of instrument that has been used for army and 
navy purposes for the past forty years, the rangefinder 
on shipboard allows the navigator to locate immediately 
any ship, lighthouse or other object. An instrument with 
a base of 4 feet 9 inches will measure distance to within 
76 feet at 2 sea miles and 608 feet at 6 sea miles. 


MoviEs taken of sleepers indicate that the greatest pos- 
sible relaxation occurs when the individual coils himself 
like a kitten and when he sprawls out like a swimmer. 
This new evidence on sleep is announced by Professor 
S. R. Hathaway, of Ohio University, and Dr. H. M. John- 
son, of the Mellon Institute, who are conducting an in- 
vestigation of sleep at the institute. Sleepers who took 
part in the experiment were blindfolded to avoid dis- 
turbance from light and were photographed ix various 
poses by a motion picture camera. A typical subject took 
nine different poses in the course of about eight hours’ 
sleep and shifted from one position to another 33 times. 
All the preferred positions required some supporting 
strain, and the experimenters discovered that about ‘half 
the time is spent in postures which are mirror-images of 
others, thus resting the muscles that have been strained 
in previous poses. 
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Two IMPORTANT NEW TEXTBOOKS 
IN MATHEMATICS 


Published May 14 
Course General Mathematics 


By C. H. CURRIER, Associate Pro- and E. E. WATSON, Professor of Mathe- 
fessor of Mathematics, matics, Iowa State Teachers 
Brown University College 


Edited by E. R. HEDRICK 


This book contains the elements of algebra, trigonometry, analytic geometry, and 
calculus, leaving out only those topics which modern opinion considers non-essential. It 
presupposes only the minimum entrance requirements of elementary algebra and plane 
geometry. Recent noteworthy advances in methods of teaching mathematics have been 
utilized to the full. A particular effort has been made to prevent the evils of unifica- 
tion in this arrangement. Subjects which have essential unity in themselves are not 
broken up and a natural growth from topic to topic has been sought and utilized 
throughout. Both the theory and problem material have been selected and organized 
with reference to a uniform gradation of difficulty and the present arrangement is the 
result of long use of preliminary drafts in actual classes. Practical applications have 
been kept constantly in mind. Cloth, 12mo, 413 pages, $3.50 


Published August 27 
Mathematics Preparatory Statistics Finance 


By GEORGE N. BAUER, Associate Professor of Mathematics at the 
University of New Hampshire 


As the title implies, this book is a strictly preparatory text in college mathematics, 
which aims to meet the demands of the present day created by the emphasis given to 
statistics in the study of business, education, economies, sociology, and biology. The main 
emphasis throughout is on fundamental principles. 

Some of the outstanding features of the present text are the use of graphs on 
semi-logarithmic and on logarithmic paper; the transformation of various curves into 
straight lines; an introduction to correlation by means of lines of regression; and the 


use of probabilities in dealing with certain statistical problems. 
Cloth, 12mo, 337 pages, $2.00 


For further information address 


THE MACMILLAN COMPANY 


60 Fifth Avenue :: New York City 
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STANDARD TEXTS FOR COLLEGE COURSES 


WASHINGTON SQUARE 


APPLETON & BRYANT’S LABORATORY 
GUIDE IN BACTERIOLOGY. 12mo, 223 


pages, with 23 engravings. 
Cloth, $2.75 net 


ATTIX’S ELEMENTARY CHEMISTRY. 
Second edition, 12mo, 278 pages, illustrated. 
Cloth $3.00 net 


BOWEN’S APPLIED ANATOMY AND KINE- 
SIOLOGY. New (4th) edition. Octavo, 356 


pages, with 224 engravings. 
Cloth, $3.75 net 


BRADLEY’S QUALITATIVE CHEMICAL 
ANALYSIS. Fourth edition. 12mo, 184 pages. 
Cloth, $2.25 net 


BRADLEY’S PHARMACEUTICAL ARITHME- 
TIC. Just published. 12mo, 196 pages. 
Cloth, $2.25 net 


BUSH’S COLLEGE TEXT OF PHYSIOLOGY. 
12mo, 331 pages, with 101 engravings. 
Cloth, $3.50 net 


CALKINS’ BIOLOGY OF THE PROTOZOA. 
Octavo, 623 pages, with 238 engravings. 
Cloth, $7.50 net 


CHANDLER’S NORTH AMERICAN OR- 
CHARDS. 12mo, 516 pages, with 80 engravings. 
Cloth, $4.50 net 


CURTIS’ LIVE STOCK JUDGING AND 
SELECTION. New (8d) edition. 12mo, 472 
pages, with 199 illustrations. 

Cloth, $3.00 net 


DREW’S INDIVIDUAL GYMNASTICS. New 
edition, 12mo, 276 pages, with 121 illustrations. 
Cloth, $2.25 net 


DREW’S GROUP GYMNASTICS. 18mo, 150 
pages, illustrated. 
Cloth, $1.75 net 


EGBERT’S HYGIENE AND SANITATION. 
New (8th) edition. 12mo, 616 pages, with 154 


engravings and 4 plates. 
Cloth, $4.00 net 


FAUST’S HUMAN HELMINTHOLOGY. O0Oc- 
tavo, 616 pages, with 297 engravings. 
Cloth, $8.00 net 


GERSHENFELD’S BACTERIOLOGY AND 
SANITARY SCIENCE. Octavo, 432 pages, 


with 30 engravings and 2 plates. 
Cloth, $4.00 net 


GREAVES’ AGRICULTURAL BACTERIOL- 
OGY. Octavo, 437 pages, with 48 engravings. 
Cloth, $4.00 net 


GRAY’S ANATOMY. New (21st) edition. Ed- 
ited by Warren H. Lewis, B.S., M.D., Johns 
Hopkins University. Imperial octavo, 1417 
pages, with 1283 engravings, mostly in colors. 

Cloth, $10.00 net 


HARGITT & HARGITT’S GENERAL BIOL- 


OGY. 5th edition. 12mo, 192 pages. 
Cloth, $2.00 net 


HOOD’S TEXT-BOOK OF GENERAL HORTI- 
CULTURE. New (8d) edition, 12mo, 354 
pages, with 144 engravings. 

Cloth, $3.00 net 


KENDALL’S BACTERIOLOGY. New (8d) edi- 
tion. Octavo, 733 pages, with 103 engravings 


and 8 colored plates. 
Cloth, $7.00 net 


McDOUGALL’S PLANT ECOLOGY. 12mo, 326 
pages, with 115 engravings. 
Cloth, $3.00 net 


MARTIN AND WEYMOUTH’S PHYSIOLOGY. 


Octavo, 784 pages, with 133 engravings. 
Cloth, $8.00 net 


MORREY’S FUNDAMENTALS OF BACTERI- 
OLOGY. 3d edition. 12mo, 344 pages, with 171 


engravings and 6 plates. 
Cloth, $3.50 net 


PARK’S PUBLIC HEALTH AND HYGIENE. 
New (2d) edition. Octavo, 902 pages, with 123 


illustrations. 
Cloth, $9.00 net 


PARK, WILLIAMS & KRUMWIEDE’S PATH- 
OGENIC MICRO-ORGANISMS. New (9th) 
edition. Octavo, 819 pages, with 216 engravings 


and 9 full-page plates. 
Cloth, $6.50 net 


PEARSON & HEPBURN’S PHYSIOLOGICAL 
AND CLINICAL CHEMISTRY. 12mo, 306 


pages, illustrated. 
Cloth, $4.00 net 


PHILLIPS’S VERTEBRATE EMBRYOLOGY. 


12mo, 302 pages, with 137 engravings. 
Cloth, $3.50 net 


RICHARDS’ GENERAL ZOOLOGY. ¢th edi- 
tion. 12mo, 149 pages. 
Cloth, $1.75 net 


SMALLWOOD’S BIOLOGY. Sth edition. Oc- 
tavo, 393 pages, with 249 engravings and 3 col- 


ored plates. 
Cloth, $3.75 net 


Standard texts on Agriculture, Biology, Dentistry, Medicine, Physical Education, Veterinary Science, ete. 
Catalogs sent on request 
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Marine Products of Commerce 


Their Acquisition, Handling, Biological Aspects and the Science 
and Technology of Their Preparation and Preservation 


762 Pages 


DoNALD K. TRESSLER, PH.D. 


300 Illustrations 


Price $12.00 


PROFUSELY illustrated work covering the technology of salt, iodine, 
potash, agar-agar, pearls, fish and fish by-products, and other products 


of the sea. 


Practically the only book on these increasingly important subjects. It is 
of interest to the specialist as well as to the general reader. 

The information included in it is of great value to all those identified 
with the commercial side of marine products, and to firms and individuals 
who have to do with the making and furnishing of equipment and supplies 
for the industries engaged in these lines. 

Chapters or contributions have been furnished by such well known special- 
ists as Dr. George F. Kunz, Mr. Ward T. Bower, Dr. H. F. Moore, Dr. E. 
D. Clark, Dr. Allen Rogers, Mr. Arthur Orr, Mr. Carl Elschner, Mr. C, R. 
Fellers, Mr. James 8. Gutsell, Mr. Edward C. Johnston, Dr, Ray W. Clough, 
Mr. H. M. Loomis, Mr. Lewis Radcliffe, Dr. George F. Scott, and Mr. George 


B. Wilcox. 


A Collection of 
Chemical Lecture 


Experiments 


H. F. Davison 


Assistant Professor of Chem- 
istry, Brown University, Provi- 
dence, R. I. 


139 Pages Price $2.50 


6¢ A COLLECTION of 69 ele- 

mentary lecture-table ex- 
periments by an exceptionally 
able demonstrator. Not intended 
to be exhaustive; the experi- 
ments included are new, or are 
modifications of old ones, and 
attention has been given to 
simplification of apparatus and 
economy of time in demonstrat- 
ing. In the author’s opinion, 
‘any experiment which takes 
over five minutes will be of 
doubtful value.’ Set-ups are 
shown, where necessary, and an 
introductory chapter on ‘The 
art of lecture table demonstrat- 
ing’ offers valuable suggestions 
to teachers.’’ (Book Review 
Digest.) 


Volumetric Iodate 
Methods 


GrorGE S, JAMIESON 


96 Pages Price $2.50 


THRs work brings together 

the various procedures and 
applications of the volumetric 
iodate methods employed in 
routine analyses and research 
work. 


DETAILED descriptions are 

given of the determina- 
tion of antimony, arsenic, cop- 
per, mercury, molybdenum, tin, 
zine, hydrazine, hydrogen, per- 
oxide, sodium thiosulphate, 
various peroxides,  tetrathio- 
nates, sulphurous acid, sulphites, 
dichromaties, ete. The sim- 
plicity and convenience of the 
method are well known, and as 
chemist to the Bureau of Chem- 
istry, U. S. Dept. of Agricul- 
ture, the author is able to write 
with the advantage of great 
experience, [A bibliography is 
included. 


Advanced 
Laboratory Manual 
of Organic 
Chemistry 


MICHAEL HEIDELBERGER, B.S., 
A.M., Pu.D. 


Associate in Chemistry, Rocke- 
feller Institute 


103 Pages Price $2.50 


HIS manual is designed to 

simplify the task of the 
advanced chemistry student. It 
provides a _ brief advanced 
course in manipulative organic 
chemistry; embodying experi- 
ments scattered as widely as 
possible over important types 
of substances and reactions. 
The aim has been to select ex- 
periments of greater difficulty 
than those ordinarily included 
in elementary manuals, but also 
to avoid those problems, so diffi- 
cult or involved as to discourage 
rather than interest the student. 


THE CHEMICAL CATALOG ComPANY INC. 


417 Fourth Avenue 


New York, U. S. A. 
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EDUCATIONAL PSYCHOLOGY 
By PINTNER. 


One Park Avenue 


New and Revised Texts for College Classes 


KIMBALL’S COLLEGE TEXT-BOOK OF PHYSICS, Fourth Edition 
Revised by A. L. K1imBAtu, JR. $3.75 


GEOLOGY FROM ORIGINAL SOURCES 
By M. Aaqar, Ricuarp F. Furnt, and CuHeEster R. 


LoNGWELL $3.75 
A LABORATORY MANUAL OF GENERAL CHEMISTRY, Larger Edition 
By Leon B. RicHarpson and ANDREW J. SCARLETT $1.50 
COLLEGE ALGEBRA, Third Edition 
By H. L. Rrerz and A. R. CratHorRNE $1.76 
PSYCHOLOGY, Revised Edition 
By Rozsert 8. WoopwortH $3.00 


Students’ Edition $2.50 


EXPERIMENTS IN PSYCHOLOGY, Revised Edition 
By 8. Foster and A. TINKER $2.25 


$2.50 


If you have not already examined these 
texts, we shall be pleased to hear from you. 


HENRY HOLT AND COMPANY, INC. 


New York 


Ultimate 


MiCcCRO- 
ANALYSIS 


Rapid Service. 
Reliable Results. 


Reasonable Cost.* 


*Special Rates to University Research Students 


Write 


Research Service Laboratories 
37 East 28th St. New York City 


BIOLOGICAL 
SUPPLIES 


Zoological Groups 
Embryological Slides 
Botanical Life 
Materials Histories 
Drosophila Philippine 
Cultures Land Shells 


A Good Book on Seashore Ecology. Verrill’s 
Vineyard Sound Report. $3.00. 


Catalogs will be sent on request 
Address all correspondence to 


Geo. M. Gray, Curator 
Supply Department 


Marine Biological Laboratory 


Woods Hole, Mass., U. S. A. 
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The Wistar Institute Bibliographical Service 


is of invaluable assistance to 


Librarians—Investigators—Teachers 


It brings to them, in AUTHORS’ ABSTRACT form, a brief 
review of all original papers on Biological Subjects which 
appear in the following journals: 


Journal of Morphology and Physiology 
The Journal of Comparative Neurology 

The American Journal of Anatomy 

The Anatomical Record 

The Journal of Experimental Zoology 
American Journal of Physical Anthropology 
The American Anatomical Memoirs 

Folia Anatomica Japonica (Tokio, Japan) 
Stain Technology (Geneva, N. Y. 
Physiological Zoology (Chicago, III.) 


Advance Abstract Sheets 


issued semi-monthly, bearing Authors’ Abstracts without 
bibliographic references, offer a practical means of making 
research immediately available in abstract form and of pur- 
chasing articles of special interest in reprint form without 
the necessity of subscribing to all the journals. Subscrip- 
tion, $3.00 per year. 


Bibliographic Service Cards 


with complete bibliographic references, printed on Standard 
Library-catalogue cards, are of value and assistance to Li- 
brarians and Investigators. Subscription, $5.00 per year. 


Abstracts in Book Form 


referred to above, are brought together periodically, with 
Fa soem and Analytical Subject Indices. Price $5.00 per 
volume. 


Subscriptions to the Bibliographic Service 
and orders for reprints should be sent to 


The Wistar Institute of Anatomy and Biology 
Thirty-sixth St. and Woodland Ave. Philadelphia, Pa. 


COLOR PLATES 


GFA Color Plates, the modern 

miracle of photographic science, 
are increasingly being adopted by 
laboratory workers and scientists who 
require authentic photographs in 
natural color for permanent record or 
lantern-slide projection, 


Natural color photography has a 
direct application to your work. 


Write for free Agfa Color Plate 
handbook 


AGFA ANSCO CORPORATION 
BINGHAMTON, N. Y. 


IMMUNOLOGY 


AND 


SEROLOGY 


OF THE 
PARASITIC INFECTIONS 
by 


WILLIAM H. TALIAFERRO, Px.D. 


Professor of Parasitology at the 
University of Chicago 


HIS IMPORTANT résumé and evaluation 

of the immunological work that has been 
done on the infections with animal parasites is 
the first comprehensive survey of the data and 
literature pertaining to the subject. It is an ex- 
haustive record of the experiments which have 
been made and the results which have been ob- 
tained. The purpose of the book is to provide 
in a clear, systematic, and convenient form in- 
formation which heretofore has been widely 
scattered and which has been largely neglected 
by parasitologists and immunologists. 


Thirty illustrations supplement the text, and 
at the back of the book are important and use- 
ful tabulations of results of numerous immuno- 
logical tests and reactions, and an inclusive 
bibliography of over fifty pages. . 


The book is designed to serve both as a text- 
book in university and college courses and as a 
guide for scientists who are interested in the 
subject. 


Immunology and Serology of the Para- 
sitic Infections is the third book of 
The Century Biological Series 


ROBERT HEGNER, PH.D. 
General Editor 


Host-Parasite Relations between Man and 
His Intestinal Protozoa 


By ROBERT HEGNER 
Animal Parasitology: With Special Reter- 
ence to Man and Domesticated Animals 


By ROBERT HEGNER, FRANCIS M. Root, and 
DONALD L, AUGUSTINE 


You are invited to write for a full description 


of the book 


THE CENTURY CO. 


353 Fourth Avenue, New York, N. Y. 
2126 Prairie Avenue, Chicago, Il. 
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For the Determination of Tryptophane Use 
Eastman p-Dimethylaminobenzaldehyde 


A study of the May and Rose method for the determination of trypto- 
phane is recorded by W. J. Boyd in Biochem. J. 23, 78 (1929). By a 
slight modification of the method the author obtained higher values for 
the tryptophane content of various proteins. 

We shall be pleased to send directions for the use of this reagent ac- 
cording to the modified procedure. 


Eastman Kodak Company, Chemical Sales Department, 
365 State Street, Rochester, N. Y. 


Gentlemen: 
, Please send me, without obligation, complete directions for using Eastman p-Dimethylaminoben- 
zaldehyde for determination of tryptophane. 


Victor Interval Timer 


with Automatic Alarm 


Measuring time in periods ranging from 
15 seconds to 2 hours 


Every Laboratory 
Needs It 


Price $ 500 


VICTOR X-RAY CORPORATION 
2012 Jackson Blvd., Chicago, Illinois 


A GENERAL ELECTRIC (He. ORGANIZATION 
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Ashless Filter Pulp treated with 
hydrofluoric and hydrochloric 
acids 


This filter pulp used in connection with — 
our No, 589 papers assures the retention 
of the very finest precipitates and facili- 
tates the filtration and washing of slimy | 
and viscous fluids. It speeds up these | 
difficult filtrations. 


Try it 


CARL SCHLEICHER *SCHULLCO. 


17 Madison Ave. New York City 


Write for samples 


Twenty-four 
Gases 


auges 
Lecture 
alves On 
Controls | ottles 


Hydrogen Sulfide 


Dried Brewers’ 
Yeast 


of 


HIGHEST QUALITY 


for 


RESEARCH and 
PHARMACEUTICAL Purposes. 


WALLERSTEIN LABORATORIES 


171 Madison Avenue 
New York City 


| 


COMPLETE OUTFITS 


Hunters, Explorers, Engineers 
Everything from Food to Scientific Instruments 


Send for estimates on “ Things You Need” 
based on personal, expert, professional 
knowledge from Poles to Equator. 


FIALA PAT. SLEEPING BAG 
Light weight, Sanitary, scientifically 
correct, no hooks or fasteners. 


Hunter’s, Traveler’s, Engineer’s 
Compass—Luminous, floating dial $3 50 
set on jewel point - 
Fiala New “ Miniature,” prismatic, =< 
tral focussing 8 x 25 Binoculars, 10 oz. ................ 
Zeiss, Hensoldt and other high-grade Prism Glasses. 
Write for special folder on Thermometers, Barometers, etc. 
Scientific Instruments, Binoculars, Microscopes, etc. 


Send for FREE Catalog—Guns, Tents, Equipment, etc. 
ANTHONY FIALA, A-47, Warren St., N. Y. City. 


The Metastatic 
and Thermoregulator 
The Aminco Mercury Relay 


FOR THE ACCURATE CONTROL OF CON- 
STANT TEMPERATURE APPARATUS 


Write for Bulletins 
No. 905 and 910 


AMERICAN INSTRUMENT CO., INC. 
1220 D Street, N. W., Washington, D. OC. 


SEAL 


CORROSIVE! 


COVER GLASSES 


DO NOT FOG 
At your dealer—or write to 


CLAY-ADAMS CO., Inc. 
117-119 East 24th Street NEW YORK 
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EXPOSITION: 
Eight Awards and Medals 


PAN-AMERICAN 
EXPOSITION: 
Gold Medal 


Our General Laboratory and Museum Supplies Include: 


Scientific Apparatus and Instruments, Chemicals. 


Anatomical Models, Osteological Prepara- 


tions, Natural History Specimens and Preparations, Wall Charts, Museum and Natu- 
ralists’ Supplies, Glass Jars, Microscopes and Accessories. 


Museum Cabinets (Yale Style) 


Biological and General Laboratory Supplies 


THE KNY-SCHEERER CORPORATION OF AMERICA 


Dept. of Natural Scienée, 
G. Lagai, Ph.D. 


10 West 2sth St. 
New York City 


NATURAL HISTORY 
SPECIMENS AND MODELS 


We have been getting together specimens 
for over fifty years, so are in an exceptional 
position to supply material for the follow- 
ing sciences : 


Mineralogy, Geology, Paleontology, 
Conchology, Ornithology, Zoology, 
and Entomology 


Some of our recent circulars are 


S-276 Mineral and Rock Collections 

S-243 Krantz Crystal Models 

S-271 Relief Maps 

S-286 Interesting Fossils 

S-241 Microscope Slides of Parasites 

S-279 Skeletons and Dissections of Typical 
Animals 

S-278 Biological Material for Dissection 

S-229 Life Histories of Insects of Economic 
Importance 

S-234 Insect Collections 

S-222 Collection for Teaching Zoology 

SC-41 Microscope Slides 

SC-42 Entomological Supplies 


WARD’S NATURAL SCIENCE 
ESTABLISHMENT 


84-102 College Ave. Rochester, N. Y. 


For the 


Biological Sciences 


Models 
Lantern Slides 
Display Material 
Preserved Material 
Naturalists’ Supplies 
Stains and Chemicals 
Laboratory Glassware 
Dissecting Instruments 
Bacteriological Reagents 
Microscope Slide Preparations 
Charts, Botanical and Zoological 
Microscopes, Microtomes and Accessories 


Prompt Guaranteed 
Service Quality 


New York Biological Supply Company 
General Supplies for the Biological 
Sciences 


34 Union Square New York Oity 
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WHATMAN 


FOLDED FILTER 
PAPERS 


speed your work 


Two grades—No. 12—plain 
and No. 14 with parchmentized 
points to prevent tearing even 
with heavy solutions. 


Carefully folded to prevent 
breaking at the point; rapid 
filtering, yet fairly retentive. 


WHATMAN Folded Filter 
Papers, in the opinion of many 
users, have better balance of re- 
tentiveness and rapidity than is 
usually encountered. 


Samples cheerfully furnished 
H. Reeve Angel & Company 


Incorporated 
7-11 Spruce St., New York, N. Y. 


Bigh 


CAMBRIDGE 
INSTRUMENTS 


Campbell 
Capacitance Bridge 


The present day use of condensers of 
widely different capacities, necessitates ap- 
paratus whereby these capacities may be 
easily and accurately measured. 


The: Campbell Capacitance Bridge is de- 
signed for accurate measurement of capaci- 
ties from one micro-microfarad to thirty 
micro-farads. The percentage accuracy of 
reading is constant over the entire range. 
A rheostat allows the loss in the condenser 
to be balanced and the power factor to be 
deduced. 


Its chief uses are: 


Measurement of Capacitance 

Comparison of nearly equal condensers 
Measurement of small inductances 
Measurement of high and low resistances 
Testing of highly inductive coils 


This is only one of the many Cambridge 
Precision Instruments available for use in 
Radio Research. 


We invite your inquiries. 


CAMBRIDGE 


PioneerManufacturers of Precision Instruments 


3512 Grand Central Terminal, NEW YORK 
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“BECBRO” 
LABORATORY 
RHEOSTATS 


Becbro Laboratory Rheostats made of both 
iron enameled and solid wall porcelain 


Solid Wall Porcelain 
tubes. 


The above illustration shows one of the numerous types of ‘‘BECBRO”’ tubular, slide contact, 
rheostats manufactured and carried in stock by us. 

The various types are made in several lengths of 8”, 16”, and 20”, respectively, with resistance 
values of from 0.25 ohm and 25 amperes, to 30,000 ohms and current capacity of 0.1 ampere. 
_ **BECBRO’’ Rheostats are high in quality and low in price, and due to the fact that they are giv- 
ing excellent service, will be found in many of the Colleges, Universities, Research Laboratories and 
Commercial] stations throughout the country and world. 

‘*BECBRO’ ’ Stone Rheostats are made in the following types: Single, Double, Universal, and 
Crossed Sections. These rheostats, with the porcelain tubular types, find their many uses in high 
frequency and radio work. 


Our Catalogue S-20 Sent You Upon Request 


BECK BROTHERS, Makers 


421 SEDGLEY AVENUE PHILADELPHIA, PA. 


THE EPPLEY 
STANDARD CELL 


A Precision Standard of Highest Accuracy 


An unsaturated cadmium standard cell (Weston 
Type) accurate to 0.02%, with a negligible tempera- 
ture coefficient, mounted in a moulded box. 


Catalog No. 100 as illustrated with 
Eppley Laboratory Certificate 


$15.00 net 
F. O. B. Newport 


Bulletin No. 1 ‘‘Standards of Electromotive Force’’ 
Sent on Request 


THE EPPLEY LABORATORY 


INCORPORATED 
Newport, R. I., U. S. A. 
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PHOTO-ELECTRIC CELLS 


THE BURT CELL 


Without Fatigue—Highly Sensitive 
Absolutely Reproducible—Instantaneous in Response 


The BURT-CELL is made by a new method and 
should not be confused with any other photo-electric 
cell. By a special process of electrolysis, the photo- 
electric metal is introduced into a highly evacuated 
bulb directly through the glass wall of the bulb, giv- 
ing photo-electric material of absolute purity. The 
superiority of the BURT-CELL is due to these fea- 
tures, making possible results never before obtainable. 


Described in Bulletin No. 271 


QUARTZ CELLS—We are pleased to announce that 
we are manufacturing reproducible quartz photo- 
cells for measurement of ultra-violet. 


We also manufacture the STABILIZED OSCILLO- 
SCOPE—the only VISUAL OSCILLOGRAPH having 
a linear time axis and no inertia—giving an accurate 
picture of high frequency wave forms. This is a most 
powerful tool for the study of periodic phenomena. 


Write for Bulletin 273 


DR. ROBERT C. BURT 


Manufacturing and Consulting Physicist 
327 S. Michigan Ave., Pasadena, Calif. 


Very low in Hydrofluo- 
silicic Acid 
Very low Non-Volatile 


STERLING’S 
Hydrofluoric Acid, C.P. 


order to demonstrate 
the results that can be 


obtained with Sterling’s Iron-free Hydrofluoric 
Acid to chemists not already familiar with it, 
we will gladly send a free trial sample to any 
chemist who will tear out this offer and attach 
it to his letterhead. 


STERLING PRODUCTS COMPANY 
Dept. 8 Easton, Pa. 


New Barometer 
Replacing 
the Mercury 
Column in 
Leading 
Scientific 
Laboratories 


...because its easier, quicker to read 
and costs so much less! 


Ordinary aneroid barometers were too inaccurate for laboratory use 
...until the improved error-proof Paulin System of weighing atmos- 
pheric pressure was perfected. Now the s/ightest atmospheric change 
registers instantly on the Paulin Barometer, to within 1-100th ot 
an inch! The first accurate barometer of its kind in history! 


Why 100 Leading Colleges Have Replaced 
Mercury Columns with Paulin Barometers 


Mercury columns slow up experiments...are too often broken by 
careless handling. So the largest laboratories in America and abroad 
...after assuring themselves that Paulin ac- 
FREE BOOK curacy equals that of the mercury column 
- rca ...were quick to adopt this more convenient 
Origin and economical instrument. Enthusiastic 
d letters from scores of famous laboratories 
an > 

attest that the Paulin Barometer is perform- 
Development ing perfectly and much more effectively... 
of the Prominent instrument dealers will gladly 
a demonstrate this revolutionary instrument. . . 

Barometer” or mail coupon for full information. 

NEw YorK...Eimer & Amend, 3rd Ave. and 18th St. 


CHICAGO...Central Scientific, 460 E. Ohio St, 
Los ANGELES...Braun Corp., 363 New High St. 


American Paulin System, Inc.+-++ 
Subsidiary of General Instrument Corp 
Dept. SCg, 1220 Maple Ave., Los Angeles, California 


I'd like a free copy of the book, “Origin and Development of the 
Barometer” and proof of the Paulin Barometer’s practicability for 
accurate laboratory use. 


Name 


Address 


City _ State 


Amazingly Accurate 
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WANTED—A young physiologist or pharma- 


OK 
HOke acedte-valves and hose- 
ends are useful in the laboratory S 


| 
ecologist to assist in physiologic research. Apply | 
ow] to A. C. W., care Science, 3939 Grand Central | 


: Ask for no 22 Albany St., | | Perminal, New York, N. Y. 
Incorporated New York City ‘INDUSTRIAL RESEARCH POSITION 

> Hy-S < 

peed M Department of Physics, University of Michigan 
light Pade flor om of li. General field of research is that of vacuum tubes and 
quids. Also used for even temper- vacuum tube circuits. Address letters stating experience 

All Sizes —_ ature baths. Thousands in use. to Direetor of Physics Laboratory, University of Michigan, 


from Write for circular nar 


$37.50 up 47 W. 63rd St. New York THE MICROSCOPE 


By SIMON H. GAGE, of Cornell University | 
- G.-M. VISITRON cells of the alkali metal Revised, Dark-field Edition (1927) now Available. 
% hydride type are of highest sensitivity, low The Old and the New in Microscopy, with a special chapter 
= dark current, long life, and respond to the on Dark-Field Methods and their Application. 
= smallest changes of light intensity and color. , 
Get technical Bulletin Plt Free | COMSTOCK PUBLISHING CO., ITHACA, N. Y. 
ss G.-M. Laborateries, Inc., 1808 Grace St., Chicago, Il. SCIENTIFIC PERIODICALS 
Ss LIVING BULLFROGS Chemical, Medical and allied subjects. Complete 
‘ files, volumes and copies, bought and sold. Kindly 

Es) Safe delivery guaranteed send us a list of your wants and items of which you 
Be Teach Biology with live specimens where practicable may wish to dispose. 
ie We have the only complete live materials B. LOGIN & SON, INC 
establishment in America. Live plants and 
are on hand 29 East 21st Street New York, N. Y. 

under semi-natural conditions at all seasons. 

Also headquarters for preserved specimens A Guide for the Dissection of the Dogfish 
all types, life histories, (Squalus acanthias, Squalus sucklii, or Mustelus canis) 
emonstrations, osteological preparations, in- 

sect collections. We specialize in many impor- 4th edition; 32 pages, large octavo; paper cover. 
3 tant southern species not obtainable elsewhere. 50 cents, postpaid 
& All material guaranteed without reservations. 
: SOUTHERN BIOLOGICAL SUPPLY CO., INC., Lawrence E. Griffin, Reed College, Portland, Ore. 

Natural History Building, New Orleans, La. 


eres Second Edition: Revised and Enlarged 
Prepared Anatomical Material | THE RAT: DATA AND REFERENCE TABLES 


Having had years of experience in the preparation | ‘ 
of anatomical material for the Zoology Vabesntesy Memoir No. 6: 548 Pages. Bibliography : 2206 Titles 
of the University of Pennsyivenia, am now ins posi- | HENRY H. DONALDSON 

on to supply prepa cats for muscle and nerve | . 
dissection and injected cats for arterial dissection. | Published by THE WIs?ak INSTITUTE 
Also mounted cat skeletons, and sets of disarticu- | Philadelphia, Pa., U. 8. A. Price, $5.00 
lated cat skeletons in box—with table of contents for | 
individual student assignment, such as are prepared | ae ir 


4 | and used in the University of Pennsylvania. For | 7 . 
; those who prefer to use the Embalmed Cats, I can | Rana Pipiens, Grass Frog. Alive. 


prepare such for muscle and nerve dissection and | ‘ ° 
injected for arterial dissection. Other anatomical | Our supply of live grass frogs is now larger than ever 


and skeletal preparations prepared to order. Pre- || | before, ready to ship you on a moment’s notice. Write or 
ared sheep brains and eyes. Pig and Cat Embryos. { | wire your order and shipment will go forward same day 


larly orders are solicited for prompt fall delivery. 
Reference by permission of Prof. C. . McClung and received. Containers free of charge. Frogs guaranteed 


J. Percy Moore. | free from red leg. 
: H. A. WALTERS | J. M. HAZEN 
3 West Philadelphia Station, P. 0, Box 4074, Penna. | Alburg, Vermont 


SPLIT SECOND TIMERS 
No. 1. “ PASTOR.” Time piece & Stop-watch, fifth 
second. Robust. Guaranteed. Price $9.95 net. 
No. 3. Fifth second, 30 minute registered. Jeweled 


lever movement and chromium case. 


CORNING GLASS WORKS, Dept. 75 The Sterling Stop Watch Co., Inc 
Industrial and Laboratory Div., Corning, N. Y. 15 Mace oe pe 4 New York City. 
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Main Floor, John Wanamaker, New York— 


IMumination by CELESTIALITE 


“Yes, but How Does it Look in Daylight?” 


‘HIS disconcerting question frequently interrupts a sale 

and sometimes even prevents it. For the customer 

knows that artificial light is often tinged with yellow, 
and that it consequently distorts color values. 

But in the store that is illuminated by Celestialite, the 
customer may buy in full confidence as she would in an 
open market place. Under Celestialite the kindly soft 
white effect of daylight is imitated and glare is reduced to 
aminimum. A white napkin is white, not yellow; a blue 
scarf is blue, not black. 

Celestialite is a lighting glass which filters and diffuses 


CRpeeers electric light and produces truly “next-to-daylight” illumi- 
ee ’ - nation. Under its velvety white light sales resistance is re- 
crysta 

ce trasaparency—ter duced. Employees are encouraged to do their best. The 
body and strength. 
[2] A layer of white customer is better served. The owner increases his sales, 
oe See ee That is why Celestialite is used in thousands of leading 
light. chain, department and other retail stores all over the world. 
[3] A layer of blue : 
glass—to whiten and The coupon below will bring you a free fragment of 
perfect the light. 
he veut te & sett three-layer Celestialite glass (shown at the left) and a new 
pane yh Tae illustrated 24-page booklet, “Out of the Darkness”. 


Gh Tiebout Glass Co. (Celestialite Division) 
200 Fifth Avenue, New York City 


CELESTIALITE 


(Registered and Patented) 
NEXT TO DAYLIGHT 
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ZEISS 


LOW MAGNIFICATION HOMAL LENS II 


Homals I, III and IV (introduced in 1922) each have a focal length of 20 mm 
(the same as a 12.5x ocular). The new Homal II has a focal length of 70 mm, 
and accordingly a magnification 2/7th that of the other Homals. Homal II 
is intended for objectives having initial magnifications from 5 up to and in- 
cluding 20. 


Serious difficulties had to be overcome in computing a Homal of low 
magnification, the requirements being as with the other Homals to 
form with a microscope objective an aplanatic system which furnishes 
a flat image of a flat object. The resulting Homal II has a larger 
diameter than the other Homals. However, special adapters have 
been provided (for wide barrel and for narrow barrel), which permit 
its use on standard Zeiss microscopes. 


Homal No. II with Adapter (either for narrow or for wide barrel) 


Price: $33.50 f.0.b. N. Y. 


CARL ZEISS, INC. 


485 Fifth Ave., New York 


Pacific Coast Branch, 728 South Hill Street, Los Angeles, Calif. 


CARL ZEISS) 
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